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PREFACE   TO   THE  THIRD  EDITION. 


Since  the  publication  of  the  first  edition  of  this 
manual,  in  1898,  tropical  medicine  has  undergone  a 
remarkable  development.  Schools  of  Tropical  Medi- 
cine, recently  established  in  this  country,  in  Germany, 
and  in  France,  have  sent  out  a  large  number  of  men 
thoroughly  trained  not  only  in  tropical  practice,  but 
also  in  lines  of  investigation  specially  calculated  to 
advance  the  subject.  Our  own  Government  and  those 
of  India,  America,  and  Germany,  besides  the  Royal 
Society  and  several  of  the  Tropical  Schools,  have  from 
time  to  time  despatched  commissions  to  clear  up 
particular  points  in  tropical  disease.  The  British 
Medical  Association  has  instituted  a  Tropical  Section 
at  its  annual  meetings,  and  the  Journal  of  the 
Association,  and  other  leading  medical  journals, 
have  thrown  open  their  columns  more  liberally 
than  heretofore  to  contributors  on  this  branch  of 
medicine.  The  general  public  also  has  shown  un- 
usual interest  in  several  recent  discoveries,  and 
both  directly  and  indirectly  has  done  not  a  little 
to  encourage  the  profession  in  its  endeavours  to 
advance  tropical  medicine. 

The  result  of  all  this  has  been  a  phenomenal 
activity  in  the  study  of  tropical  disease  and  a 
corresponding  advance  in  our  knowledge. 


vi         Preface  to  the  Third  Editiox. 

lb  would  be  impossible  to  indicate  here  all  that 
has  been  accomplished  during  these  last  five  years, 
but  I  might  point  out  more  especially  the  installation 
of  the  mosquito    as   a  leading   factor  in  tropical 
patholoc^y,  the  establishment  of  the  mosquito-malaria 
theory,  the  discovery  of  the  relationship  of  this  insect 
to  yellow  fever,  the  discovery  of  the  precise  way 
in   which  Filaria  nocturna   is  inoculated   by  the 
mosquito,  the  discovery  of  trypanosomiasis  in  man, 
the   discovery  of  an  unsuspected  route  by  which 
Ankylostomum  duodenale   may   get   access   to  the 
human  intestine.     Several  new  diseases  have  been 
added  to  the  already  sufficiently  long  category  of 
tropical  ailments,  and,  although  I  cannot  chronicle 
any  very  important  therapeutical  advance,  much  has 
•been  added  to  our  knowledge  of  preventive  medicine 
and  considerable  advances  have  been  made  m  our 

means  of  diagnosis. 

These    and    other    important   discoveries  and 
developments    have    entailed    not   only  extensive 
revision,  but  also  expansion  of  this  manual,  and  an 
addition  to  the  number  of  its  illustrations.  Although 
every  endeavour  has  been  made  to  confine  it  to  its 
original  modest  dimensions,  I  regret  to  find  that  a 
material  addition  to  its  size   has  been  inevitable 
Notwithstanding  this,  I  trust  the  manual  may  still 
be  found  to  fulfil  its  original  purpose  of  conveying 
adequate  information  in  small  compass. 

March,  1903.  ■ 


PREFACE  TO    THE  FIRST  EDITION. 


A  MANUAL  on  the  diseases  of  warm  climates,  of 
handy  size,  and  yet  giving  adequate  information,  has 
long  been  a  want;  for  the  exigencies  of  travel  and 
of  tropical  life  rule,  incompatible  with 

big-  volumes  and  larsje  libraries.  This  is  the  reason 
for  the  present  work. 

While  it  is  hoped  that  the  book  may  prove  of 
practical  service,  it  makes  no  pretension  to  being 
anything  more  than  an  introduction  to  the  important 
department  of  medicine  of  which  it  treats  ;  in  no 
sense  is  it  put  forward  as  a  complete  treatise,  or  as 
being  in  this  respect  comparable  to  the  more  elaborate 
works  by  Davidson,  Scheube,  Rho,  Laveran,  Corre, 
Roux,  and  other  systematic  writers  in  the  same 
field. 

The  author  avails  himself  of  this  opportunity  to 
acknowledge  the  valuable  assistance  he  has  received, 
in  revising  the  text,  from  Dr.  L.  Westenra  Sambon 
and  Mr.  David  Rees,  M.R.C.P.,  L.R.C.P.,  Superin- 
tendent, London  School  of  Tropical  Medicine.  He 
would  also  acknowledge  his  great  obligation  to  Mr. 
Richard  Muir,  Pathological  Laboratory,  Edinburgh 
University,  for  his  care  and  skill  in  preparing  the 
illustrations. 
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THE    ETIOLOGY    OF    TROPICAL  DISEASES. 


The  title  which  I  have  elected  to  give  to  this  work, 
Tropical  Diseases,  is  more  convenient  than  accurate. 
If  by  "tropical  diseases"  be  meant  diseases  peculiar 
to,  and  confined  to,  the  tropics,  then  half  a  dozen 
pages  might  have  sufficed  for  their  description  ;  for, 
at  most,  only  two  or  three  comparatively  unimportant 
diseases  strictly  deserve  that  title.  If,  on  the  other 
hand,  the  expression  "tropical  diseases"  be  held  to 
include  all  diseases  occurring  in  the  tropics,  then  the 
work  would  require  to  cover  almost  the  entire  range 
of  medicine  ;  for  the  diseases  of  temperate  climates 
are  also,  and  in  almost  every  instance,  to  be  found  in 
tropical  climates. 

I  employ  the  term  "tropical  "  in  a  meteorological 
rather  than  in  a  geographical  sense,  meaning  by  it 
sustained  high  atmospheric  temperature  ;  and  by  the 
term  "  tropical  diseases  "  I  wish  to  indicate  diseases 
occurring  only,  or  which  from  one  circumstance  or 
another  are  specially  prevalent,  in  wai-m  climates. 

It  must  not  be  inferred  from  this,  however,  that 
high  atmospheric  temperature  is  the  sole  and  direct 
cause  of  the  bulk  of  tropical  diseases.  The  physio- 
logical machinery  of  the  human  body  is  so  adjusted 
that  great  variations  of  atmospheric  temperature  can 
be  supported  by  man  with  impunity.  Indeed,  although 
teinperature  acts  as  an  importaiit  jiiathogenic  factor, 
it  is  very  rarely  that  it  does  so  directly.  Extreme 
cold  may  cause  frost-bite  ;  exposure  to  the  sun,  sun 
erythema,  aun  headache,  and  symptomatic  fever  ;  a 
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hot  atmosphere,  heat  exhaustion  ;  prolonged  residence 
in  hot  moist  climates  vague,  ill-defined  conditions  ot 
debility  ;  residence  in  a  dry  cool  climate  a  contrary 
effect ;  profuse  sweating  from  heat  of  climate,  prickly 
heat.  But  none  of  these  states  can  with  justice  be 
regarded  as  disease. 

This  being  so,  it  is  natural  to  ask  :  In  what 
way  do  tropical  influences  affect  disease,  as  they 
undoubtedly  do;  and  why  should  it  be  that  some 
diseases  are  peculiar  to  tropical  climates,  or  are 
specially  prevalent  in  such  climates  ^ 

Speaking  generally,  the  natives  of  tropical  coun- 
tries are  not  injuriously  affected  by  the  meteorological 
conditions  of  the  climates  they  live  in,  any  more  than 
are  the  inhabitants  of  more  temperate  climates ;  their 
physiological  activities  are  attuned  by  custom  and 
habit  to  the  conditions  they  were  born  into.  The 
European,  it  may  be,  on  his  first  entering  the  tropics, 
and  until  his  machinery  has  adjusted  itself  to  the 
altered  meteorological  circumstances,  is  liable  to  slight 
physiological  irregularities,  and  this  more  especially 
i£  he  persist  in  the  dietetic  habits  appropriate  to  his 
native  land.  A  predisposition  to  certain  diseases, 
and  a  tendency  to  degenerative  changes,  may  be 
brought  about  in  this  way ;  but  acute  disease,  -with 
active  tissue  change,  is  not  so  caused.  In  the  tropics, 
as  in  temperate  climates,  in  the  European  and  in  the 
native  alike,  nearly  all  disease  is  of  specific  origin.  It 
is  in  their  specific  causes  that  the  difference  between 
the  diseases  of  temperate  climates  and  those  of  tropical 
climates  principally  lies. 

Modern  science  has  clearly  shown  that  nearly  all 
diseases,  directly  or  indirectly,  are  caused  by  germs. 
It  must  be  confessed  that  although  in  many  instances 
these  germs  have  been  discovered,  in  other  instances 
they  are  yet  to  find;  nevertheless,  their  existence 
in  the  latter  may  be  confidently  postulated. 

Germs  are  organised  and  living  beings,  and,  like 
all  living  things,  demand  certain  physical  conditions 
for  Iheir  well-beins.    One  of  these  conditions  is  a 
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certain  temperature  ;  another  is  certain  media ;  and 
a  third  is  certain  opportunities. 

In  the  majority  of  instances  disease  germs  are 
true  parasites,  and  therefore,  to  keep  in  existence  as 
species,  require  to  pass  from  host  to  host.  If,  durin^r 
this  passage  from  host  to  host,  the  temperature  of  the 
transmitting  medium— be  it  air,  water,  or  food— be 
too  high  or  too  low  for  the  special  requirements  of 
the  germ  m  question,  that  germ  dies  and  ceases  to  be 
mtective.  In  this  way  may  be  explained  the  absence 
from  the  tropics  of  a  class  of  directly  infectious  dis- 
eases represented  by  scarlet  fever,  and  the  absence 
from  temperate  climates  of  a  similar  class  of  disea,-es 
represented  by  dengue.  In  the  one  case,  during 
the  short  passage  from  one  human  being  to  another 
tropical  temperature  is  fatal  to  the  air- borne  germ  '• 
m  the  other  the  lower  temperature  of  higher  latitudes 
has  the  same  effect. 

In  another  type  of  disease,  of  which  tropical  scaly 
ringworm  (tinea  imbricata)  is  an  excellent  example  the 
germ  vegetates  on  the  surface  of  the  body,  and  is  thus 
exposed  to  the  vicissitudes  of  climate.  One  of  the 
reqmrements  of  the  germ  referred  to  is  a  high  atmo- 
spheric temperature  and  a  certain  degree  of  moisture 
t^iven  these  it  flourishes ;  remove  these  and  it  dies 
out,  just  as  a  palm  tree  or  a  bird  of  paradise  would 
die  on  being  transferred  to  a  cold  climate. 

Many   diseases   require   for   their  transmission 
trom   one   individual   to   another  the  services  of 
a    thn-d   and  wholly  different  animal.     The  pro- 
pagation and  continued  existence  of  a  disease  of 
this  description  will  depend,  therefore,  on  the  pres- 
ence  of   the    third   animal.     If   the  latter  be  a 
tropical  species,  the  disease  for  whose  transmission 
It  is  necessary  must  necessarily  be  confined  to  the 
tropics.     The  third  or  transmitting  animal  operates 
in  one  of  several  ways.    Thus  in  "  fly  disease,"  the 
protozoal  organism  which  is  the  direct  cause  of  the 
disease  is  carried  from  one  animal  to  another  on 
the  mandibles  of  the  tsetse  fly.    Consequently,  unless 
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'^1  r.f  +liP  tsetse  fly  is  intentionally 
the  passive  role  «  f  ^^ff J^t  found  outside 
imitated  by  man,         disease  is  geographical 

graplncal  ^-J^^f  ^^^rspTcies  of  mosquito  which 
nnned      ^"^^^^^ -^^^^^.x^^^^  hosts  to  the  respective 
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""'i^relsTcL's  of  intoxication  diseases  JU* 
depend  on  toxins  generated  byge™^  -^°-  f 
the  soil,  water,  or  other  external  ined.a,  " 
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feXe  in  their  lite-histories,  althor^h  tlreu  ^^n. 
•    may.     The  yeast  plant  and        ''"^"■•J^^^"  ("miliar 
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and,  perhaps,  latliyrism.  The  beriberi  germ,  its  toxin 
and  beriberi,  is  probably  another.  These  germs  require 
certain  temperatures  and  certain  media  \  consequently 
the  diseases  they  produce  have  a  corresponding  geo- 
graphical range.  If  one  of  these  conditions  be  a 
high  temperature,  the  disease,  as  in  the  case  of  beri- 
beri, is  a  tropical  one. 

Lastly,  I  can  conceive,  and  believe,  that  there  is 
another  and   less   directly-acting  set  of  conditions 
influencing  the  distribution   of  disease,  conditions 
which  as  yet  have  been  ignored  by  epidemiologists,  but 
which,  it  seems  to  me,  must  have  an  important  bear- 
ing on  this  subject.   Disease  germs,  their  transmitting 
agencies,  or  their  intermediate  hosts,  being  living 
organisms,  are,  during  their  extracorporeal  phases, 
necessarily  competing  organisms,  and  therefore  liable 
to  be  preyed  upon,  or  otherwise  crushed  out,  by  other 
organisms  in  the  struggle  for  existence.    The  malaria 
parasite  is  absent  in  many  places  in  which,  appar- 
ently, all  the  conditions  favourable  for  its  existence 
are  to  be  found  in  perfection.    .Why  is  it  not  found 
there,  seeing  that  it  must  certainly  have  been  fre- 
quently introduced?    I  would  suggest  that  in  some 
instances  this,  and  other  disease  germs,  or  the  organ- 
isms subtending  them,  are  kept  under  by  natural 
enemies  which  prey  on  them,  just  as  fishes  prey  on 
and  keep  down  water-haunting  insects,  or  as  mice  do 
humble-bees.    The  geographical  range  of  such  disease 
germs,  therefore,  will  depend,  not  only  on  the  pre- 
sence of  favourable  conditions,  but,  also,  on  the 
absence  of  unfavourable  ones.     Herein  lies  a  vast 
field  for  study,  and  one  which,  as  yet,  has  not  been 
touched  by  epidemiologists. 

In  these  and  similar  ways  the  peculiar  distri- 
bution of  tropical  diseases  is  regulated.  The  more 
we  learn  about  these  diseases  the  less  important  in 
its  bearing  on  their  geographical  distribution,  and 
as  a  direct  pathogenic  agency,  becomes  the  roU  of 
temperature  -par  se,  and  the  more  the  influence  of  the 
tropical  fauna. 


XXIV 


Tropical  Diseases. 


It  is  evident  from  what  has  been  advanced  that  the 
student  of  medicine  must  be  a  naturalist  before  he  can 
hope  to  become  a  scientific  epidemiologist,  or  pathol- 
ogist, or  a  capable  practitioner.    The  necessity  for  this 
in  all  departments  of  medicine  is  yearly  becoming  more 
apparent,  but  especially  so  in  that  section  of  medicine 
which  relates  to  tropical  disease.     This  is  further 
accentuated  if  we  reflect  that,  although  we  do  know 
something  about  a  few  of  the  tropical  diseases  and 
their  germs,  there  must  be  many  more  tropical  diseases 
and  ti-opical  disease  germs  about  which  we  know 
absolutely  nothing.    Who  can  doubt  that  just^as  the 
fauna  and  flora  of  the  tropical  world  are  infinitely 
richer  in  species  than  those  of  colder  climates,  so 
there  is  a  corresponding  distribution  m  the  wealth 
and  poverty  of  pathogenic  organisms  ;  and  that  many, 
if  not  most,  of  the  tropical  diseases  have  yet  to 
be  diSerentiated  %    Opportunities  and  appliances  tor 
original  pathological  study  are,  from  circumstances, 
too  often  wanting  to  the  tropical  practitioner;  but, 
in  this  matter  of  the  aetiology  of  disease,  he  certamly 
■enioys  opportunities  for  origmal  research  and  dis- 
covery far  superior  in  novelty  and  interest  to  those 
at  the  command  of  his  fellow  inqmrer  m  the  well- 
worked  field  of  European  and  American  research.  _ 

In  the  following  pages  I  have  included  certain 
cosmopolitan  diseases,  such  as  leprosy  and  plague, 
diseases  which,  properly  speaking,  do  not  depend  in 
any  very  special  way,  or  necessarily,  on  ^ui^atic  con- 
ditions.   They  have   been  practically  ousted  fiom 
Europe  and  the  temperate  parts  of  America  by  the 
spread  of  civilisation,  and  the  improved  hygiene  that 
has  followed  in  its  train;  and  are  now  virtually 
oonfined  to  tropical  and  sub-tropical  countries,  where 
they  still  survive  under  those  backward  social  and 
sanitary   conditions  which  are  necessary  tor  their, 
successful  propagation,  and  which  are  more  or  less  an 
indirect  outcome  of  tropical  climate. 
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CHAPTER  I. 

MALARIA. 

Definition — Protozoal  parasites  belonging  to  the 
Sporozoa,  Order  Ilaimocytozoa,  Genus  Hcemamoiba, 
whose  definitive  host  is  the  mosquito,  and  whose 
intermediate  host  is  man  and,  possibly,  other  verte- 
brates. In  man  they  inhabit  the  red  blood  corpuscles, 
giving  rise  to  fever— usually  of  a  periodic  character,' 
anjeraia,  enlargement  of  the  spleen,  and  the  deposit  of 
a  black  pigment  in  the  viscera  and  elsewhere.  Certain 
of  their  phases  are  amenable  to  quinine. 

THE  PARASITE.* 

Proofs  that  the  malaria  jxirasite  is  the  cause  of 
malarial  disease. — It  is  now  certain  that  the 
presence  and  proliferation  in  the  blood  of  this 
parasite,  discovered  by  Laveran  in  1880,  is  the 
cause  of  what  was  formerly,  and  is  still,  known  as 
"  malarial  disease."  The  following  are  the  princiijal 
reasons  for  this  belief: — 

1.  The  occurrence  of  the  parasite  in  the  blood 
is  practically  always,  sooner  or  later,  associated  with 
the  clinical  phenomena  of  malarial  infection. 

2.  Malarial  fever  throughout,  or  at  one  time  or 

*  In  previoua  editions  of  this  m.iuiial,  in  deference  to  tlie 
prevailing  custom,  the  nialnria  parasite  was  designated  "  plas- 
mod.um  or  ' '  plasmodiuin  malaria.. ' '  Tiio  term  is  very  properly 
falling  into  disuse.  The  malaria  parasite  is  m  no  sense  a  "  Plas- 
modium   m  the  zoological  meauiug  of  the  word. 
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another  during  its  course,  is  mvariab  y  associated 
with  the  presence  of  the  parasite  ni  the  blood 

3  The  phases  of  malarial  fevers  bear  a  defanite 
relation  to  the  phases  of  the  life-cycle  of  the  parasite^ 

4  Those  absolutely  characteristic  features  ot 
malarial  disease-melana^mia  and  malarial  pigmenta- 
tion of  viscera— are  fully  accounted  for  by  the 
melanin-forming  property  of  the  parasite. 

5  Intravenous  injection  of  blood  from  a  case  ot 
malarial  infection-that  is,  of  blood  contammg  the 
parasite-is  generally,  after  an  incubation  period 
of  eicrht  to  twelve  days,  followed  by  an  attack  oi 
malarial  fever,  and  by  the  appearance  of  the  parasite 
in  the  blood  of  the  person  injected.  ,  .  ,    ,  . 

'  6  The  administration  of  quinuie,  which  brings 
about  the  cessation  of  the  clinical  symptoms  of  acute 
malarial  infection,  rapidly  causes  most  phases  of  the 
parasite  to  disappear  from  the  blood  .  ,  . 

7  If  after  they  have  imbibed  malarial  blood, 
certain  species  of  mosquitoes  be  dissected  at  serial 
intervals,  the  evolution  of  the  malaria  parasite  can  be 

•  followed  in  their  tissues  until,  finally,  the  germs  ot 
the  parasite  can  be  tracked  into  the  cells  and  secre- 
tion of  the  veneno-saliv-ary  glands  of  the  insect. 

8  If  after  a  week,  or  thereby,  a  similarly-ted 
mosquito  bite  a  hitherto  uninfected  man,  m  many 
instances,  after  a  few  days,  that  man  will  exhibit 
the  clinical  phenomena  of  malarial  infection  and  the 
characteristic  parasite  in  his  blood. 

The  proof  of  the  causal  relationship  of  the  para- 
site to  the  disease  may  therefore  be  said  to  be 
complete. 

MORPHOLOGY  AND  HISTOLOGY. 

There  are  several  varieties,  possibly  species,  of 
malaria  parasites.  The  distinctive  characteristics 
of  each  of  these  will  be  detailed  farther  on.  ihe 
following  brief  description  is  confined  to  what  may 
be  regarded  as  the  generic  features  common  to  all. 

Its  three  ;;/iases.— The  malaria  pareisite,  like  all 
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true  parasites,  must  be  adapted  not  only  for  a  life 
inside  its  hosts,  but  also,  in  order  that  its  continuance 
as  a  species  may  be  assured,  for  a  passage  from  one 
host  to  another.  Consequently,  as  regards  man,  it 
exhibits  two  distinct  phases — an  intracorporeal  and 
an  extracorporeal ;  clinical  observation  makes  it 
certain  that  there  is  yet  another — a  latent  phase. 

Intra  corporeal  or  liiinian  cycle. 

Each  variety  or  species  of  malaria  parasite  has  its 
special  and  more  or  less  definite  intracorporeal  life- 
span of  twenty-four  hours,  of  forty-eight  hours,  or  of 
seventy-two  hours. 

On  examining  malarial  blood  towards  the  end  of 
one  of  these  cycles,  an  hour  or  two  before  the  occur- 
rence of  one  of  the  paroxysms  of  the  characteristic 
periodic  fever  it  induces,  the  parasite  may  be  recog- 
nised as  a  pale,  somewhat  ill-defined  disc  of  proto- 
plasm occupying  a  larger  or  smaller  area  within  a 
proportion  of  the  red  blood  corpuscles  (Pig.  1,  a). 
Scattered  through  this  pale  body  are  a  number  of 
particles  of  intensely  black  or  reddish-black  pigment 
— melanin. 

By  making  fresh  blood  films  and  repeating  his 
examinations  at  short  serial  intervals,  the  observer 
is  enabled  to  infer  that  the  following  changes  syste- 
matically occur  in  this  disc  of  pigmented  protoplasm. 
After  a  time,  as  the  parasite  matures,  the  scattered 
pigment  particles  collect  into  little  groups,  sometimes 
into  radiating  lines.  These  pigment  groups  subse- 
quently concentrate  into  one  or  two  larger  and  more 
or  less  central  blocks,  around  which  the  pale  proto- 
plasm of  the  parasite  arranges  itself  in  minute 
segments  which  finally  acquire  a  globular  form  and 
appear  as  well-defined  spherules— spores  (Fig.  1, 
h,  c,  d).  The  including  blood  corpuscle  then  breaks 
down  and  the  spores,  none  of  which  contains  pigment, 
fall  apart,  and,  along  with  the  clunij)  or  clumps  of 
melanin,  become  free  in  the  liquor  sanguinis  (Fig.  1 ,  c). 
The  phagocytes  now  quickly  absorb  the  melanm  and 
B  2 
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many  of  the  spores.  A  proportion  of  the  latter, 
escaping  the  phagocytes,  attach  themselves  to  other 
blood  corpuscles  which,  in  some  unknown  way,  they 
contrive  to  enter  (Fig.  1,/).  In  the  interior  of  these 
newly  infected  corpuscles  the  young  parasites  exhibit 
active  amoeboid  movement,  shooting  out  and  retract- 
ing long  pseudopodia,  and  growing  at  the  expense 
of  the  hfemoglobin  (Fig.  1,  g).  This  substance  they 
assimilate,  converting  it  into  the  pale  protoplasmic 
material  constituting  the  mass  of  the  parasite  and 


1  —Evolution  of  the  lienigu  tertian  parasite  ;  unstained.  {Compiled 
"  from  Thayer  and  Ileimtsoii.) 


into  the  melanin  particles  (Fig.  1,  h,  ^).  As  the 
parasite  becomes  larger  its  amoeboid  movements 
gradually  slow  down  until  all  motion  finally  ceases  ; 
Just  before  spornlation  and  completion  of  the  cycle 
(Fig.  1,  ,?■),  beyond  slight  translation  movement  of 
the  pigment  particles,  the  parasite  is  passive. 

Stmcture  of  the  jKirasites.  —  By  appropriate 
staining  of  the  free  spore  (Fig.  2,  b,  c,  d)  it 
is  found  to  consist  of  a  minute,  deeply  tinted 
nucleolus  surrounded  by  an  unstained  (in  its  eai-ly 
stage  not  very  apparent)  vesicular  nucleus,  and  this 
again  by  a  somewhat  lightly  tinted  covering  of  proto- 
plasm. After  the  spore  has  entered  a  blood  cor- 
puscle (Fig.  2,  e),  staining  shows  that  the  vesicular 
nucleus  has  become  larger  and  more  distinct,  that  the 
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protoplasm  has  increased  in  bulk,  and  that  the  deeply 
stained  nucleolus,  which  is  sometimes  double,  has 
come  to  lie  eccentrically  in  the  nucleus,  and  both 
eccentrically  in  the  parasite.  On  account  of  the 
relatively  large  size  of  the  unstained  nucleus,  the 
eccentric  position  of  the  deeply  stained  nucleolus, 
and  the  narrow  rim  of  stained  protoplasm,  the 
younger  parasites  look  like  so  many  minute  blue 
signet-rings  stuck  on  to  the  blood  corpuscles.  As  the 
parasite  grows  and  approaches  maturity  the  nucleolus 


ig.  2.— Evolution  of  the  benign  tertian  parasite  ;  stained  witli  uietliylene 
blue.    (Compiled  from  Mannuberg.) 


enlarges,  becomes  less  defined,  and  then  disperses; 
the  vesicular  nucleus  also  becomes  enlarged  and  less 
distinct  (Fig.  2,  /  cj,  A,  i).  Finally,  just  before 
sporulation,  both  nucleus  and  nucleolus  cease  to  be 
distinguishable  (Fig.  a).    Apparently  at  this 

stage  these  elements,  in  some  undetermined  way, 
become  fragmented  and  diffused  throughout  the 
protoplasm.  Later  the  nuclear  elements  reappear  as 
numerous  minute,  scattered  nucleoli  ;  and  it  is 
around  these  that  the  protoplasm  of  the  segment- 
ing parasite  arranges  itself  to  form  the  spores 
(Pig.  2,  b,  c).  The  vesicular  chai-acter  of  the  nucleus 
does  not  usually  appear  in  the  spores  until  after  they 
have  become  free  in  the  liquor  sanguinis  (Fig.  2,  d). 
The  melanin  particles,  so  characteristic  of  the 
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malaria  germ,  occur  as  black  or  very  dark  red  dust- 
like  specks,  coarse  grains,  or  short  rods,  either  isolated 
or  aggregated  into  lai'ger  or  smaller,  more  or  less 
dense,  clumps.  Until  thie  concentration  of  pigment 
which  precedes  sporulation  takes  place  the  particles 
are  scattered,  being  located  principally  in  what,  were 
we  to  regard  the  parasite  as  an  amoeba,  might  be 
described  as  the  ectosarc.  Apparently  so  long  as 
the  nucleus  remains  entire  the  pigment  is  peripheral ; 
when  segmentation  occurs  in  the  nucleus  the  pigment 
becomes  central. 

Such  is  a  brief  account  of  the  cycle  and  structure 
of  one  phase  of  the  parasite.  From  it  we  may 
understand  how  the  parasite  maintains  itself  and 
multiplies  inside  the  human  body.  It  does  iiot 
explain,  however,  the  two  other  important  biological 
features  which  analogy  and  observation  clearly  indi- 
cate—namely,  its  latency  in,  and  its  life  outside,  the 
human  body. 

L-ateiit  phase.— It  is  a  well-established  fact 
that,  concurrently  with  the   subsidence   of  acute 
clinical  symptoms,  the  parasite  may  disappear  from 
the  general  circulation.    This  it  does  either  spon- 
taneously, or  as  a  result  of  the  administration  of 
quinine.    In   the   majority    of   instances   the  dis- 
appearance is  only  temporary.     Usually,  after  an 
interval  of  weeks  or  months,  the  parasite  reappears 
in    the    general   circulation   concurrently   with  a 
renewal   of   the   clinical   phenomena.    As  to  the 
organ  or  tissue  it  selects,  or  as  to  its  appearance  and 
structure  during  this  time  of  latency,  or  as  to  the 
exact  conditions  wliich  cause  it  once  more  to  resume 
active,  propagating,  circulating  life,  nothing  is  posi- 
tively known.    This  much,  however,  we  do  know- 
namely,  that   physiological  strain  or  vital  depres- 
sion in  the  host  tends  to  bring  about  conditions  winch 
break  up,  and  that  quinine  and  vital  vigour  tend  to 
bring  about  conditions  which  favour,  latency. 

In  a  paper  read  Lefore  tho  Borlin  :\redical  Society  May  31, 
1898,  A.  Plehn  suggested  that  the  raiuute  colourable  specks 
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(Fig.  3)  which  are  detectable  ia  a  propurtion  of  the  blood  cor- 
puscles in  certain  individuals,  and  which  arc  familiar  enough  to 
everyone  accustomed  to  working  with  stained  specimens  of 
malarial  blood,  are  really  the  latent  phase  of  the  parasite. 
Plehn  states  that  in  West  Africa  a  condition  of 
an;cmia,  corresponding  in  character  to  that  of 
malaria,  often  develops  in  the  European  soon  after 
his  arrival  in  the  country  and  before  the  ordinary 
malaria  parasite  appears  in  his  blood,  and  before 
he  has  had  any  attack  of  fever.  In  such  these  Fig.  3.— 
specked  corpuscles  are  to  be  found.  Plehn  calls  ^I'^i/iti^ve 
these  chromatophilic  gi-anules,  in  allusion  to  their  bodieViii 
supposed  function,  "  primitive  bodies."  He  helieves  bloodcor- 
the}'  multiply  in  the  blood,  destroying  and  infecting  pascle. 
the  corpuscles  indeflnitely  until  certain  conditions 
(those  that  provoke  malarial  fever)  occur,  when  they  develop 
into  the  larger  amreboid.  fever-causing  phase  of  the  parasite. 
After  the  subsidence  of  the  fever  and  disappearance  of  the  fever 
phase  of  the  parasite,  the  "  primitive  bodies  "  reappear,  and 
continue  in  the  blood  as  the  latent  phase  of  the  parasite,  and, 
according  to  Plehn,  form  a  valuable  test  of  the  presence  of 
latent  malarial  infection.  So  far,  these  views  and  observations 
have  not  been  generally  accepted,  most  pathologists  regarding 
these  "primitive  bodies"  as  heing  identical  in  their  nature 
with  the  chromatophilic  granules  so  frequently  met  with  in 
other  anajmic  conditions. 

Extracorporeal  or  mosquito  cycle. 

As  it  is  unreasonable  to  suppose  that  an  organism 
which  propagates  so  actively  in  the  human  body  has 
no  opportunity,  either  by  passing  from  one  host  to 
another  or  in  other  ways,  of  continuing  its  species, 
we  are  forced  to  conclude  that  some  provision  must 
exist  in  the  economy  of  the  parasite  that  enables  it 
to  leave  and  enter  successive  hosts.  The  problems 
suggested  by  this  consideration  are :  First,  how 
does  the  malaria  parasite  leave  the  human  body  ; 
second,  what  is  its  life  when  temporarily  outside  the 
human  body  ;  and,  third,  how  does  the  parasite 
enter  the  human  body  % 

The  flagellated  body. — -Wlien  fresh  malarial  blood 
is  examined  some  tim^  after  it  has  been  mounted  as 
a  wet  preparation,  it  is  no  unusual  thing  to  see  what 
is  known  as   the    "flagellated   body"*   (Fig.  4). 

_  *  The  expressions  "  flagellated  l)ody  "  and  "  flagellmn,"  ajj- 
plied  to   this  phase  of   the   malaria  parasite,  are  somewhat 
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Varieties  of  this  body  are  found  in  all  forms  of 
malarial  infection,  both  in  the  corresponding  parasites 
of  the  lower  warm-blooded  animals  and  in  the 
forms  special  to  man.  It  is  a  strange-looking, 
octopus-like  creature,  with  long,  actively-moving 
arms.  Though  composed  of  the  same  materials— 
namely,  colourless  protoplasm  and  dark  melanin 
granules — it    differs   in   many   respects   from  the 


Fig.  4.— Malaria  parasite  :  flagellated  body ;  stained. 


ordinary  forms  of  the  parasite,  more  especially  in 
the  fact  that  it  is  not  intracorpuscular,  but  free  in 
the  liquor  sanguinis.  The  long,  whip-like  arms, 
numbering  from  one  to  six,  or  even  more,  are 
usually  designated  flagella.  They  are  exceedingly 
delicate  and  pliant  filaments,  difficult  to  see  not  only 
on  account  of  their  delicacy  but  also  on  account  of 
the  rapidity  of  their  movements.   Sometimes  bulbous 

misleading.  The  flagella  of  the  malaria  parasite  are  in  no 
sense  analogous  to  the  flagella  of  the  flagellata ;  they  really 
function  as  spermatozoa.  Their  proper  zoological  name  is 
"microgamete." 


Flagellated  Body  of  Parasite. 


at  the  free  extremitj,  sometimes  presenting  one  or 
more  swellings  in  their  eonbinuity,  the  flagella  are 
th  ree  or  four  times  as  long  as  a  blood  corpuscle  is 
broad.  At  first  they  are  attached  to  the  periphery  of 
the  pigmented  central,  more  or  less  spherical,  body, 
which  is  about  half  the  diameter  of  a  red  blood 
corpuscle.  The  movements  of  the  flagella  are  so 
vigorous  that  they  double  up  and  distort  temporarily 


Fig.  o.-Malaria  parasite  :  flagellated  body  and  free  swimming  flagellum. 

those  corpuscles  with  which  they  chance  to  come  in 
contact.  Occasionally  it  may  be  observed  that  one 
or  more  of  the  flagella  break  away  from  the  central 
sphere  and  swim  free  in  the  blood  (Fig.  5),  remaining 
active  for  a  considerable  time— several  hours  perhaps 
—before  finally  vanishing.  When  swimming  free  in 
the  plasma,  and  also  Avhile  still  attached  to  the  sphere, 
the  flagellum  indulges  in  three  kinds  of  movements  ': 
—-(ct)  an  undulatory  movement,  evidently  intended 
tor  locomotion ;  (6)  a  vibratory  movement,  apparently 
provoked  by  contact  with  a  resisting  body,  as  a 
blood   corpuscle;  in  such  circumstances  the  little 
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filament  is  sometimes  seen  to  straighten  itself  out 
and  shiver  lilce  a  slender  rod  when  it  is  struck  on  the 
ground  ;  (c)  a  coiling  up  movement,  usually  seen  just 
before  the  flagellum  finally  ceases  to  move. 

It  is  of  importance  to  bear  in  mind  that  these 
flagellated  bodies  are  never  seen  in  newly  drawn 
blood,  and  that  they  come  into  view  only  after  the 
slide  has  been  mounted  for  some  time— ten  to  thirty 
minutes,  or  even  longer,  according  to  circumstances. 

Source  of  the  flagellated  &oc^?/.— Careful  obser- 
vation shows  that  the  flagellated  bodies  are  developed 
from  two  forms  of  the  intracorpuscular  parasite — 
namely,  in  certain  types  of  malarial  infection  from 
what  is  known  as  the  "crescent  body";  in  other 
types  from  certain  large  intracorpuscular  parasites 
closely  resembling  the  mature  parasite  (Fig.  1,  j)  just 
prior  to  concentration  of  pigment  and  sporulation. 

The   crescent  body.—ThQ&Q   bodies,  and  conse- 
quently the  flagellated  body,  are  not  present  in  the 
blood  at  the  commencement  of  a  malarial  infection, 
or  necessarily,  especially  if  it  be  long  delayed,  at  the 
commencement  of  the  recrudescence  of  a  latent  infec- 
tion.   They  come  into  the  blood  only  after  a  week  or 
ten  days  from  the  outset  of  acute  clinical  symptoms. 
At  first  few  in  number,  and  perhaps  difficult  to  find, 
they  gradually  become  more  numerous,  persist  for 
days  after  the  disappearance  of  the  other  forms  of  the 
parasite  and  the  decline  of  the  acute  symptoms,  and 
then  gradually  disappear.    Unlike  the  other  forms 
of  the  parasite,  they  are  not  afiected  by  quinine. 
They  may  vanish  from  the  blood  after  a  week,  or 
persist  in  it  for  six  weeks  or  longer.     They  may 
be  very  numerous,  several  in  every  field   of  the 
microscope,  or  so  scanty  that  several  preparations 
may  have  to  be  searched  before  one  is  discovered. 

The  shape,  size,  and  structure  of  the  crescent 
body  can  best  be  comprehended  from  the  illus- 
tration (Fig.  6).  The  principal  features  to  be  noted 
are  its  very  definite  mathematical  shape  ;  the 
probable  existence  of  a  delicate  limiting  membrane; 
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the  presence  of  needle-shaped  melanin  ijarticles 
usually  about  the  centre  of  the  parasite,  though 
sometimes  nearer  one  end  ;  and  a  peculiar  bow-like 
and  exceedingly  delicate  line  that,  sj^ringiug  from 
a  point  somewhat  inside  the  rounded-off  tips  of 
the  horns  of  the  crescent,  bridges  its  concavity. 
Manifestly  this  bow  represents  the  outline  of  the 
remains  of  the  blood  corpuscle  in  which  the  parasite 


Fig.  0.— Malaria  parasite  :  the  crescent  body  ;  staineil.    (x  1000.) 

had  developed.  In  many  instances,  especially  in 
stained  specimens,  the  continuation  of  the  red  blood 
corpuscle  can  be  distinctly  traced  around  the  con- 
vexity of  the  crescent.  This  circumstance,  together 
with  the  fact  that  the  material  included  by  the  bow 
and  also  occasionally  seen  as  a  delicate,  sometimes 
slightly  .jagged,  rim  around  the  convexity  of  the 
crescent,  gives  the  .staining  reactions  of  hajmoglobin, 
proves  that  this  form  of  the  malaria  parasite,  like 
the  ordinary  amceboid  bodies  already  described,  is 
also  intracorpuscular.  Slight  differences,  particularly 
as  regards  the  .sharpness  or  obtuseness  of  the  horns, 
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occur ;  but,  on  tlie  whole,  the  crescents  are  very 
uniform  in  appearance.  Very  i-arely  twin  or  double 
crescents — that  is,  two  crescents  in  one  corpuscle — 
are  encountered  (Fig.  7). 

Three  types  of  crescent 
occur;  one  in  which  the  j)igment 
is  scattered  throughout  the  para- 
site, one  in  which  the  pigment 
is  concentrated,  and  one  in 
which  the  protoplasm  .shows 
vacuolation  and  other  .signs  of 
degeneration.  The  first,  it  is 
believed,  are  young  and  imma- 
ture, the  second  mature,  and  the 
third  effete  parasites.  In  the 
first,  the  pigment  rods  sometimes 
exhibit  slight  translation  as  well 
as  vibratory  movements  ;  in  the 
two  latter  the  pigment  is  quies- 
cent. The  first,  or  younger  type 
of  crescent,  stains  uniformly ; 
but  in  the  second  type  the  staining,  in  many  instances, 
is  markedly  bipolar,  a  clear,  unstained  area  occupying 
the  middle  of  each  horn,  whilst  a  zone  of  stained 
protoplasm  occupies  the  periphery,  and  a  bridge  of 
stained  material  divides  the  two  horns  at  the  centre 
of  the  crescent.  By  dissolving  the  melanin  particles 
at  the  centre  of  the  crescent  with 
weak  solution  of  ammonia,  and  sub- 
sequently staining,  what  looks  like  a 
double  nucleolus  can  sometimes  be 
demonstrated  just  at  the  central 
bridge  or,  in  other  words,  at  the  point 
of  junction  of  the  two  elements  of 
which  the  crescent  appears  to  be  formed.* 

*  On  accoimt  of  these  evidences  of  a  double  structure 
Maunaberg  resards  the  crescent  as  a  syzysiiuin  ;  that  is  to  say,  as 
the  result  of  the  conjugation  of  two  amooboid  forms  in  a  doubly 
infected  corpuscle,  a  circumstance  which  he  considers  gives  a 
special  direction  to  development,  leading,  as  in  other  protozoa,  to 
eucystmeut  (Fig.  8). 


7. — Malaria  parasite  : 
twin  crescents. 


Fig.  S.— Develop- 
ment of  the  cres- 
cent body.  {Aft^ci 
Mannaberg.) 
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As  will  be  shown  in  the  sequel,  these  crescent  bodies 
and  the  large  intracorpnscular  forms  just  alluded  to,  are 
sexual  in  their  functions.  As  regards  the  crescents, 
there  are  certain  differences  in  the  apjjearance  of  the 
protoplasm,  in  the  arrangement  of  the  pigment,  and  in 
the  characters  of  the  nucleus  as  revealed  by  staining, 
which  are  distinctive  of  the  male  and  female  crescents 
respectively.  In  one  type  of  crescent  the  protoplasm 
is  hyalme  and  the  pigment  somewhat  loosely  arranged. 
In  another  type  the  protoplasm  is  faintly  granular 
and  the  pigment  more  concentrated,  being  arranged  as 
a  well-defined  ring  about  the  ceuti-e  of  the  parasite. 
The  former  is  male,  the  latter  female.  The  proto- 
plasm of  the  male  parasite  stains  more  deeply,  and  its 
nucleus  is  larger  than  in  the  female  parasite. 

The  more  immature  forms  of  the  crescent  are  said 
to  begin  to  be  recognisable  in  the  spleen  and  bone 
marrow  about  the  fourth  day  after  a  malarial  attack 
commences.  At  first,  according  to  Bastianelli  and 
Bignami,  they  are  minute,  highly  refringent  amoeboid 
bodies.  They  are  rarely  encountered  in  peripheral 
blood  j  there  the  crescent  body  does  not  begin  to 
show  itself  till  it  approaches  maturity,  about  a  week 
alter  the  first  crop  of  amoeboid  parasites  associated 
with  the  fever  paroxysm  has  appeared. 

Formation  of  the  flagellated  io%.— Ordinarily,  if  a 
number  of  crescent  bodies  are  kept  for  a  time  under 
observation  on  the  microscope  slide,  a  certain 
proportion  of  them  will  be  seen  slowly,  or  more 
rapidly,  to  undergo  change  of  shape,  gradually 
becoming  converted  into  squat  crescents,  then  into 
oval  bodies,  and  then  into  spheres  (Fio-  ^  a  b  c) 
whilst  the  remains  of  the  enclosing  blood  corpuscle 
tall  to  pieces  or  melt  away.  The  remains  of  the 
blood  corpuscle  are  often  seen  as  a  small,  slightly 
hfemoglobin-tinted  sphere  lying  in  contact  with  or 
near  the  parasite.  The  spheres  so  formed  are  of  two  ' 
types  in  correspondence  with  the  sex  of  the  par- 
ticuhu-  crescent  from  which  they  originate,  some- 
the   male— having   hyaline,    others— the  female— 
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having  granular,  protoplasm.  At  fir.st,  the  pigment 
particles  in  the  crescent,  in  the  oval -body,  and  m 
the  sphere,  are  motionless  and  central ;  more  rarely 
they  are  eccentric.    By  and  by,  in  many  of  the  spheres 

these  particles  tend  to  arrange 
themselves  as  a  ring,  lying  in 
contact  with  the  inner  surface 
of  what  may  be  a  very  fine,  in- 
visible membrane,  and  occupy- 
ing the  central  third  of  the 
sphere,  and  forming,  as  it  %yere,  a 
small  central  sphere  within  the 
larger  sphere.   After  a  time  in 
the  hyaline  spheres  the  pigment 
particles  begin — at  first  slowly 
and  intermittently,  afterwards 
more  energetically  —  to  dance 
about.     As  the  movement  of 
the     pigment     increases  in 
rapidity  and  energy  the  entire 
sphere  seems  to  partake  in  the 
agitation— to  quiver,  to  change 
form,  and  to  be  jerked  about 
as  by  some  unseen  force.  The 
pigment    particles    may  now 
become   diflused  through  the 
general  mass  of   the  sphere 
(Fig.  9,  d),  or  they  may  not. 
Whether  this  does  or  does  not 
happen,  the  agitation  of  the 
sphere  now  becoming  intense,  one  or  more  flagella  are 
suddenly  shot  out  from  its  periphery  and  at  once  begnr 
to  indulge  in  characteristic  waving,  lashing  move- 
ments (Fig.  9,/)*.  The  granular  spheres  do  not  project 

'^^*In^ stained  preparations  it  can  be  shoAvn  that  the 

«  Onreful  focussing,  espeoiallv  of  stained  crescent-derived 
s,.here?  may  sometimes 'show  thaffor  a  short  time  l>efore  the,r 
or  mtion  the  tlageUa  exist  preformed  inside  the  hmit.ng  membrane 
7tt  spl  ereVig.  9,  e).    One  can  sometimes  see  a  flagelhun,  rn 


Fig  9.  —  Malaria  parasite  ; 
evolution  of  the  nagellated 
body  from  the  (.■rescent. 
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process  of  exflagellation  is  preceded  by  fragmenta- 
tion of  the  nucleus,  tlie  chromosomes  proceeding  to 
the  periphery  of  the  sphere  and  each  becoming  sur- 
rounded by  a  portion  of  protopi  asm.  The  flagellum 
is  composed  of  these  two  elements  drawn  out  into  a 
thread — a  chromatin  filament  enclosed  in  a  covering 
of  protoplasm.  In  the  granular  spheres  the  minute 
nucleus  remains  central  surrounded  by  its  circle  of 
pigment  rods. 

The  extruded  flagella,  if  they  do  not  break  away 
as  already  described,  may  continue  to  move  for 
an  hour,  or  even  longer  —  that  is  if  the  flagellated 
body  be  not  engulfed  by  a  phagocyte,  an  occurrence 
very  frequently  witnessed.  Finally,  they  slow  down, 
cease  to  move,  coil  up  perhaps,  and  then  gradually 
fade  from  view.  Should  the  flagella  succeed  in  break- 
ing away,  the  remains  of  the  flagellated  body,  consist- 
ing of  pigment  particles  included  in  a  small  amount 
of  residual  protoplasm,  tend  to  assume  a  somewhat 
spherical,  passive  form,  the  hitherto  violent  changes 
of  shape  and  the  movement  of  the  pigment  ceasino- 
almost  abruptly.  * 

In  another  variety  of  malarial  infection  certain 
bodies  (Fig.  10,  a,  d),  which  look  like  ordinary  full- 
grown  intracorpuscular  parasites  (but  distinguishable 
by  the  brisk  movements  of  their  pigment)  prior  to  the 
formation  of  spores,  may  sometimes  be  seen  to  slip 
out  from  their  enclosing  corpuscles  (Fig.  10,  b,  e).  If 
these  escaped  parasites  are  watched,  in  some  instances 
the  pigment  they  contain  is  seen  to  indulge  in  violent 
dancing  movements,  the  body  of  the  parasite  being  at 
the  same  time  agitated  and  jerked  about.  Finally, 
flagella  may  be  suddenly  projected  from  the  periph- 
ery (Fig.  10,  c,  /),  very  much  in  the  same  way  as 
the  flagella  are  projected    from   the  periphery  of 

its  efforts  to  erupt,  carry  this  membrane  in  front  of  it,  and 
tailing  to  break  through,  retract  and  perhaps  renew  the  effort  at 
another  point     Doubtless,  the  agitated  movements  of  tlie  sphere 
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tlie  crescent-derived  sphere.  Manifestly,  tliese  large 
spherical  parasites  and  the  flagellated  bodies  arising 


Fig.  lO.-EvoUition  of  the  flagellated  body  in  the  tertian  (a,  b,  c)  aad 
quartan  (d,  f,  /)  parasites.    (GominUd  from  Thayer  and  Hewetson.) 

from  some  of  them  correspond  to  the  crescent-derived 
sphere  and  crescent-derived  flagellated  body. 

Conditions  favouring  and  retarding  exfagellation.  -Ross  has 
shown  tbafc,  provided  the  blood  containing  the  crescent  body 
be  prevented  from  coming  in  contact  with  the  air,  as  can  be 
secured  by  pricking  the  finger  through  vaseline,  the  evolution 
of  the  parasite  does  not  proceed.  He  has  further  shown  that 
if  the  droplet  of  blood  is  exposed  to  the  air  for  a  minute  or 
two  before  being  mounted  on  a  slide,  exflagellation  is  marked.y 
encouraged.  Similarly,  Marshall  has  shown  that  by  mixing 
the  blood  with  a  trace  of  water  exflageUation  is  also  favoured. 
I  find  that  by  combining  these  methods— namely,  exposure  to 
the  air  with  slight  aqueous  admixture,  as  by  breathing  on  the 
slip  before  applying  the  cover- glass— it  is  generally  easy  to 
nrocure  quickly,  from  crescont-contnining  blood,  specimens  ot 
the  flagellated  body.  Probably,  although  I  have  not  experi- 
mented with  this  object  in  suitable  cases,  flagellation  will  be 
favoured  in  the  non-crescont-forming  parasites  by  similar 

"""Tn"  certain  bloods  exflageUation  is  easily  procured;  in 
others  the  opposite  is  the  case.    Aa  regards  the  crescents, 
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doubtless  success  depends  in  a  nieasnro  on  the  degree  of 
matiu-ity  of  the  parasite,  young-  or  e/fete  crescents  failing  to 
evolve.  There  are  other  condilions  affecting  the  process, 
however,  which  are  as  yet  unknown. 


MOSQUITO-MALARIA  THEORY. 

Popular  and  caily  view  s — The  idea  that 
some  relationship  exists  between  the  mosquito  and  ma- 
laria has  long  been  entertained,  not  only  by  medical 
men,  but  also  by  the  inhabitants  of  malarial  countries. 
In  parts  of  Italy  the  peasants  for  centuries  have  believed 
that  fever  is  produced  by  the  bite  of  the  mosquito— a 
fact  noted  by  Lancisi ;  and,  as  Koch  has  pointed 
out,  in  German  East  Africa  the  natives  of  the  hioh- 
lands  declare  that  when  they  visit  the  unhealthy 
lowlands  they  are  bitten  by  an  insect  they  call  Mhv, 
(mosquito),  with  the  result  that  they  get  fever  which 
they  also  call  hhu.   King  and  others  long  ago  pointed 
out  how  a  mosquito-malaria  hypothesis  could  best 
explain  such  things  as  the  connection  of  malaria  with 
swamps  and  with  high  atmospheric  temperatures; 
the  well-known  danger  of  night  exposure  in  malarial 
countries;  the  influence  of  trees,  of  an  expanse  of 
water,  and  of  altitude  on  the  diffusion  of  the  germ, 
and  many  other  points.    As  to  how  the  mosquito 
intervened  they  had  no  reasonable  hypothesis  to  offer 
Laveran,  Koch,  and  Pfeiffer  suggested  that  the  mos- 
quito might  stand  in  the  same  relation  to  the  malaria 
parasite  as  it  stood  to  Filaria  nocticrna;  but  as  to  the 
particular  phase  of  the  parasite  it  subserved,  and  as 
to  the  exact  way  in  which  the  insect  operated,  they 
were  silent. 

A  niosqiiito-iiialai  ja  tliooiy  definitely 
foininiated. 

In  1894,*  and  again  in  1896,  I  formulated  a 
dehnite  hypothesis  on  the  suljject.  Being  a  parasite, 
tliemalana  hremama-ba,  to  keepin  existence  as  a  species, 
must  pass  from  host  to  host ;  in  other  words,  must 

i^ectures,   Brit.  Med.  Journ.,  March  14th,  21st,  and  28th,  1896. 
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at  some  time  liave  an  extracorporeal  life.    From  tbe 
fact  that  the  flagellated  body  does  not  come  into 
existence  until  the  blood  has  left  the  blood-vessels- 
that  is,  until  it  is  outside  the  body-I  concluded  that 
the  function  of  the  flagellum  lay  outside  the  human 
body,  and  that  the  flagellated  body  was  the  hrst  phase 
of  the  extracorporeal  life  of  the  malaria  parasite  As 
the  parasite   whilst   in   the  circulation   is  always 
enclosed  in  a  blood  corpuscle,  and  is  therefore  in- 
capable of  leaving  the  body  by  its  own  efforts,  and 
as  it  is  never,  so  far  as  known,  extruded   m  the 
excreta,  I  concluded  that  it  is  removed  from  the  cir- 
culation by  some  blood-eating  animal,  most  probably 
by  some  suctorial  insect  common  m  the  haunts  ot 
malaria.    This  bloodsucker  I  believed  to  be  the  mos- 
quito, an  insect  whose  habits  seemed  adapted  for 
such  a  purpose,  and  whose  distribution  conformed  to 
the  well-ascertained  habits   of   malaria.  Further, 
basing  my  argument  on  what  I  had  shown  to  be  the 
fact  in  the  case  of  Filaria  nocturna,  and  on  the 
peculiarities  of  the  distribution  of  malaria,  I  reasoned 
lhat    only   particular    species    of    mosquito  were 
'  capable  of  subserving  particular  species  of  malaria 

para^ita^^^  tliscoveries.  —  Working  on  the  lines  . 
suggested  by  this  hypothesis,  Ross  first  (1895)  demon- 
strated the  fact  that  when  crescent-contammg  blood  is 
in^^ested  by  the  mosquito  a  large  proportion  ot  t  le 
crescents  rapidly  proceed  to  exflagellation  and  to  the 
shedding  of  flagella.    In  1897  he  showed  that  in  par- 
ticular species  of  mosquito  fed  on  malarial  blood,  living 
and  cn-owing  pigmented  malaria  parasites  are  to  be 
found  embedded  in  the  stomach  wall  of  the  insects 
Early  in  1898  (as  announced  by  me  at  the  meeting  ot 
the  "British  Medical  Association, in  Edinburgh,  in  July, 
1898),  he  showed  that  if  a  particular  species  of  mosquito 
be  fed  on  the  blood  of  proteosoma-infected  birds,  the 
parasite,  which  both  in  habit  and  structure  closely 
Lsembks  the  malaria  parasite  of  man   enters  the 
stomach  wall  of  the  insect,  grows  and  sporulates 
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there,  and  that  the  resulting  sporozoites  subsequently 
enter  the  veneno-salivary  gland  of  the  insect,  and 
that  the  insect  will  then  be  capable  of  infecting  by 
its  bite  other  birds.    Ross  further  showed  that  only 
particular  species  of  mosquito  could  subserve  proteo- 
soma  in  this  way,  and  tliat  the  particular  mosquito  in 
question  was  not  efficient  as  regards  another  blood 
parasite  of  birds— namely,  halteridium — or  as  regards 
the  malaria  parasites  of  man.    Thus  by  direct  ob- 
servation and  by  analogy  Ross  distinctly,  and  first, 
proved  that  the  extracorporeal  phase  of  the  malaria 
parasite  is  passed  in  particular  species  of  mosquitoes, 
and,  by  analogy,  that  the  parasite  is  transferred  from 
man  to  man  by  the  mosquito. 

MacCalliim's  discovery— A  gap  in  Ross's 
observations  was  filled  in  by  MacCallum,  who  showed 
principally  by  observations  on  halteridium,  also  a 
raalana-like  parasite  of  birds  (p.  34),  that  the  func- 
tion of  the  flagellum  after  it  breaks  away  from  the 
parent  sphere  is  to  impregnate  (Fig.  16,  c  /)  the 
granular  crescent-derived  spheres,  which  then  become 
transformed  into  beaked  and  travelling  vermicules. 
i)oubtiess,  although  the  process  has  not  been  directly 
observed,   it  is  in   virtue   of  the  locomoting  and 
penetrating  properties  of  the   travelling  vermicule 
that  the  malaria  parasite  is  enabled  to  lodge  itself 
where  Ross  first  found  it,  in  the  stomach  wall  of  the 
mosquito. 

Confirmntion  aiirt   extension  of  Ross's 

"'?"*f'r^''''''''X  '^^sco^eries  were  quickly  confirmed 
and  elaborated  by  the  Italians,  by  Daniels,  and  by 
Koch.  Grassi  has  shown  that  several  species  be- 
longing to  the  genus  ^nopMes,  more  particularly-at 
all  events  as  regards  li^Xj -Anopheles  mmuUpennis 
are  the  special  mosquito  hosts  of  the  malaria  para- 
sites of  man  Step  by  step  he  traced  the  crescent- 
torming  and  the  non-crescent-forming  malaria 
parasites  through  their  mosquito  hosts,  finding  that 
m  their  evolution  they  closely  resembled  that  vvlucli 
Ross  had  so  successfully  demonstrated  for  proteosoma, 
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and  had  so  clearly  foreshadowed  and  partly  demon- 
strated for  the  malaria  parasite  of  man.  In  conjunc- 
tion with  Bignami  he  repeated  successfully  in  man 
Ross's  experiment  of  conferring  plasmodial  disease  by 
mosquito  bite.  Bastianelli,  Celli,  Dionisi,  Buchanan, 
and  others  have  also  succeeded  in  conhrmmg  Koss  s 
statements,  and  in  adding  to  our  knowledge  of  the 
extracorporeal  cycle  of  the  malaria  pai'asite. 

Finally,  on  behalf  of  the  Colonial  Office  and  the 
London   School   of   Tropical   Medicine,    with  the 
assistance  of  Drs.  Sambon  and  Low,  I  instituted  two 
experiments  which  dispose  for  good  and  all  ot  any 
obLtions  that  otherwise  might  have  been  advanced 
against  the  theory.     Drs.   Sambon  and  Low  Sr 
Terzi,  their  servants,  and  visitors  hved  for  the  three 
most   malarial    months   of    1900   m   one   of  the 
most  malarial  localities  of  the  Roman  Campagna- 
Ostia— in   a   hut   from    which    mosquitoes  were 
excluded  by  a  simple  arrangement  of  wire  gauze  on 
the  doors  and  windows.    They  moved  freely  about  m 
the  neighbourhood  during  the  day,  exposed  them- 
•  selves  il  all  weathers,  drank  the  water  of  the  place, 
often  did  hard  manual  work,  and  beyond  retiring 
from  sunset  to  sunrise  to  their  mosquito-protected 
hut  took  no  precautions  whatever  against  malaria. 
They  took  no  quinine.    Although  their  neighbours 
the  Italian  peasants,  were  each  and  all  of  them  attacked 
with  malaria,  the  dwellers  in  the  mosquito-proof  hut 
enioyed  an  absolute   immunity  from  the  disease. 
Whilst  this  experiment  was  in  progress  mosquitoes, 
fed  in  Rome  on  patients  suffering  from  malaria,  were 
forwarded  in  suitable  cages  to  the  London  School  ot 
Tropical  Medicine,  and  on  their  arrival  were  set  to 
bite  my  son,  the  late  Dr.  P.  Thurburn  Manson  and 
Mr.  George  Warren.    Shortly  afterwards  bo  h  of 
these  gentlemen,  neither  of  whom  had  bee.i  abro.d 
or  otherwise  exposed  to  malarial  influences  developed 
characteristic  malarial  fever  and  --l--^;!  P^/^^j^^^^ 
were  found  in  abundance  m  their  blood  both  at  that 
time  and  on  the  occurrence  of  the  several  relapses  of 
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malarial  fever  from  which  they  subsequently 
suflered. 

The  mosquito-malaria  tlieory  has  now,  therefore, 
passed  from  the  region  of  conjecture  to  that  of  fact. 

THE  MALARIA  PARASITE  IN  THE  MOSQUITO. 
{See  Fig.  U.) 
Ill  the  liiiiieii  of  the  stomach :  travelliHg- 
vei-miciile  stage — When  crescent-containing  blood 
has  been  ingested  by  certain  species  of  mosquito 
belonging  to  the  genus  Anopheles*  those  crescents 
that  are  mature,  and  that  are  not  obsolescent,  are 
transformed  into  the  two  types  of  sphere  already 
described — hyaline  and  granular,  that  is,  male  and 
female.  The  hyaline  spheres  then  emit  their  flagella, 
which,  breaking  away,  approach  and  seek  energeti- 
cally by  butting  and  boring  to  enter  the  granular 
spheres.  At  one  point  on  the  surface  of  each  of 
the  granular  spheres  a  minute  papilla  is  projected 
to  meet,  as  it  were,  a  corresponding  attacking 
flagellum.  At  this  point  one  of  tlie  flagella  contrives 
to  enter,  and,  after  momentarily  causing  considerable 
perturbation  in  the  contents  of  the  sphere,  comes  to  rest 
and  vanishes  from  view.  Although  the  granular  sphere 
may  be  subsequently  energetically  attacked,  no  second 
flagellum  can  effect  an  entrance.  For  a  short  time 
after  this  act  of  impregnation!  the  granular  sphere 
undergoes  no  apparent  change.    Presently,  however,  it 

*  So  far,  this  is  the  only  kind  of  mosquito  which  lias  been 
iouncl  an  efticieiit  insect  host  for  the  parasite. 

t  The  impregnation  of  the  granular  sphere  has  only  twice 
/•fr'"^r,'^i'f"''-T'''l  '°  °^  ti'e  malaria  parasite  of  man 

(MacCallum) ;  but  in  lialteridium  of  birds  it  has  been  observed 
many  times.  Koch  has  seen  the  resulting  travelling  vermiculc 
in  proteosoma.  Analogy,  therefore,  justifies  the  inference,  so 
compatible  witli  the  other  well-ascertained  features  in  the  cycles 
of  the  mtracorpuscular  ])arasites  of  man  and  the  lower  animals, 
that  a  similar  arrangement  obtains  in  the  h;fnuun«;b;e  of  man. 
ii-rot  Grassi  showed  me  sections  of  the  mosquito's  stomach  in 
which  the  travelling  vermiculcs  could  be  seen  .apiiroachins  and 
actually  in  contact  with  the  eiiithelial  coat.  These  preparations 
were  from  mosquitoes  killed  thirty-two  hours  after  feeding  on 
malarial  blood. 
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gradually  alters  in  shape,  becoming  o-val,  elongated, 
and  finally  assuming  a  lanceolate  and  then  a  vermic- 
ular form,  the  pigment  accumulating  at  the  broad  or 
posterior  end,  whilst  the  anterior  end  becomes  pointed 
and  hyaline.  On  the  completion  of  these  changes,  the 
little  body  begins  to  move  about  ;  at  first  slowly,  then 
more  rapidly,  the  pointed  end  being  in  front.  Should 
this  travelling  vermicule  impinge  on  a  blood  cor- 
puscle, white  or  red,  it  passes  through  it. 

Dissection  of  the  Mosquito.— To  follow  the  evolution  of  the 
malaria  parasite  the  student,  by  frequent  dissection,  should 


Fig.  11.— Section  of  mosqiiito. 
ft,  mouth;  !),  pumiiin?  organ;  c,  oesopliagus  ;  d.,lio"''''?Sue  ot.in-.;ventricuIu^ 
'   e  anterior  part  ot  mid-gut  ;  /,  mid-gut  ;  (,  pylorus  ;  ;,.,  W-'o"''- 

i.  liiDd-gut:  j,  rectum;  /.MMalpigliian  lubes;  /,  sahvary  <lii",i  ,  ."'i, 

gland  ;  «,  doiJal  vessel ;  o.  supra-CEsopbapeal  ganglion  j  p,  sub-oesopliafceal 
g.inglion;  q,  conjoined  ganglia ;  /  ,  abdominal  ganglia. 

first  familiarise  himself  with  the  normal  appearance  of  the 
internal  organs  of  the  mosquito.  The  following  method  of 
obtaining  and  mounting  the  organs  for  microscopic  examina- 
tion is  that  taught  by  Dr.  Daniels  at  the  London  School  of 
Tropical  Medicine.  Having  killed  the  mosquito  by  chloro- 
form, tobacco  smoke,  etc.,  with  a  mounted  needle  transfix  the 
thorax,  and  with  the  fingers  pull  oft  the  legs  and  wings 
one  by  one,  being  careful  to  pull  them  obliquely  from  the 
needle.  The  body  of  the  mosquito  should  then  be  placed  in 
a  drop  of  normal  saline  solution  on  a  glass  slide.  Then  flatten 
out  a  little  the  posterior  end  of  the  abdomen,  and  nick  it  on 
each  side  about  the  junction  of  the  penultinrite  segment— a  weak 
place  in  the  exoskelelon  is  thus  formed.  The  thorax  being  now- 
fixed  with  one  mounted  needle,  another  needle  placed  flat  on 
the  last  segment  of  the  abdomen  steadily  drags  this  away  from 
the  rest  of  the  mosquito.    The  stomach  and  Malpighian  tubes 
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can  thus  bo  gnidiuilly  pulled  out  from  the  exoskeleton ;  when 
sufHeicnt  length  of  a'soj.ihagus  comes  jnto  view  it  can  he 
divided  by  a  touch  of  the  needle.  The  ovaries  of  the  female 
and  testes  of  the  male  are  also  pulled  out  with  the  stomach. 
Sometimes  the  stomach  is  found  to  be  full  of  blood  or  other 
food.  In  this  case  it  is  necessarj'  to  make  a  nick  in  the 
stomach  ;  the  weight  of  the  cover-glass,  which  should  now  be 
applied,  by  its  gentle  pressure  miy  express  the  contents  of  the 
stomach.  Occasionally  it  is  necessary  to  wash  away  the  blood 
by  allowing  the  stomach  to  refill  with  saline  solution  and 
by  pressing  on  the  cover-glass,  repeating  the  process  as  often 
as  may  be  necessary. 

The  salivary  glands,  lying  in  the  prothorax,  can  some- 
times be  obtained  by  pulling  them  out  in  dragging  off  the 
head.  This  method  should  be  avoided  if  possible,  as 
the  glands  are  difficult  to  separate  from  the  head,  and 
it  is  impossible  to  compress  the  head  without  crushing 
the  eyes ;  the  pigment  thus  set  free  interferes  with  a 
micro.icopic  examination.  The  simplest  and  most  certain 
method  of  procuring  the  salivary  glands  is,  after  cutting  off  the 
head,  to  divide  the  thoi-ax  obliquely,  so  that  its  anterior 
portion,  including  the  attachments  of  the  anterior  and  middle 
pair  of  legs,  is  separated  from  the  rest  of  the  trunk.  This 
portion  contains  both  salivary  glands.  The  exoskeleton 
ehould  then  be  broken  up  with  needles  into  five  or  six  pieces 
in  normal  salt  solution.  A  cover- glass  is  applied  and  steady 
pressure  exercised  with  the  point  of  the  needle  over  each 
fragment  of  the  exoskeleton.  In  this  manner  the  glands  are 
separated  from  the  chitinous  fragments,  and  can  be  readily 
examined.  In  the  majority  of  dissections  at  least  five  out  of 
the  six  lobes  will  be  exposed  undamaged. 

In  the  stoinacli  wall  :  encysted  or  zygote 
stage  (Fig.  12). — This  newly  acquired  power  of 
locomotion  and  penetration  on  the  part  of  the 
fecundated  parasite,  together  witli  other  well  ascer- 
tained facts,  justifies  the  presumption  that  soon 
after  its  formation  the  travelling  vermicule  penetrates 
the  wall  of  the  mosquito's  stomach.  Working  its  way 
through  the  layer  of  cells  and  the  delicate  base- 
ment membrane  which  together  constitute  the  inner 
coat  of  this  organ,  it  finally  lodges  itself  among  the 
longitudinal  and  transverse  muscular  fibres  lying 
between  this  inner  membrane  and  the  equally  delicate 
outer  coat.  Here  the  parasite,  some  thirty-six  hours 
after  the   mosquito  has  fed,  may  be  detected  as  a 
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minute  (6^^)  oval  oi-  spherical  body  with  a  sharp  out- 
line and  hyaline,  or  slightly  granular,  contents  in 
which  the  melanin  particles  are  plainly  visible.  It 


Fig.  12.— Evolution  of  the  crosceiifc  parasite  in  Anopheles  ■niaculipeiinis. 

°  {Adapted  from  Grassi,  Bigimmi,  and.  BustiaiielH.) 

1  1.0  6  The  iiarasilc  as  Iniind  In  the  stomach  -wall;  7,  isnlaled  srorozoites ; 

8,  spninzoites  in  the  salivary  gland ;  9,  section  of  stomach  wall  showing  the 

parasite  in  situ. 


lies  between  the  muscular  fibres,  which,  as  it  grows, 
it,  to  a  certain  extent,  dissociates. 

During  the  next  few  days  the  parasite  increases 
rapidly,  acquiring  a  well-defined  capsule,  aiid,  in  conse- 
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queiice  of  its  growth,  protruding  on  the  surface  of  the 
insect's  stomach  like  a  wart  or  hernia  (Fie.  13,  a"). 
Meanwhile,  important  changes  take  place  in  the 
contents.  Nucleus  and  protoplasm  divide  into  a 
number  of  spheres,  around  which,  attached  by  one 
end  like  the  spines  on  a  porcupine,  a  vast  number  of 
minute  (16/i),  slender,  spindle-shaped,  nucleated 
bodies  are  ultimately  formed.  At  a  later  stage  the 
spherules  disappear,  leaving  the  spindles  (sporozoites) 


ig.  13.— A,  Stoniaeli,  or  miadle  intestine  of  C'nlex  after  infection  with 
proteosoma  ;  m.t.,  Malpigliiaii  tubes  ;  Int.,  intestine  ;  Ocs.,  oesopliacus  • 
P.O.,  proteosoma  zygotes  protruding  into  tlie  body  civitv.  b,  ruptured 
zygote  caiJsule  containing  Ross's  "black  spores." 


loose  in  the  capsule,  which  is  now  packed  full  of  them 
to  bursting  point.  In  about  a  week— sooner  or  later, 
according  to  atmospheric  temperature,  which  has  a 
great  influence  on  the  rate  of  development  of 
the  parasite— the  capsule  ruptures  and  collapses, 
discharging  its  contents  into  the  body  cavity  of  the 
mosquito. 

In  the  vcnciio  -  salivary  g^laiid  :  sporo- 
zoitc  or  iiifcctive  stage — From  the  body 
cavity  of  the  mosquito  the  spindle-shaped  sporozoites 
pass  (probably  by  way  of  the  blood,  for  move- 
ment of  a  spontaneous  nature  has  not  been  observed 
in  them)  to  the  three-lobed  veneno-salivary  glands 
lying  one  on  each  side  of  the  fore  part  of  the  thorax  of 
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the  insect  (Figs.  11,  m,  and  14,  u).  These  glands  com- 
municate with  the  base  of  the  mosquito's  proboscis  by 
means  of  a  long  duct,  along  the  radicles  of  which  the 
clear,  plump  cells  of  the  gland  are  arranged.  The  sporo- 
zoites  can  be  readily  recognised  in  many  (Fig.  12,  8), 
though  not  in  all,  of  the  cells,  especially  in  those  of  the 
middle  lobe,  and  also  free  in  the  ducts.    So  numerous 


Fig.  i4._Dissection  of  head  of  mosquito  showing  poison  apparatus.  {After 
°'  Macloskie.) 

A,  Meiliiin  section  of  licail,  sliowiug  du,  the  veneno-salivary  duct  Y,''l!„j'! 
insenioii  in  hu,  <hc  hypopbaryn.x  ;  ch,  cprehrum  ;  below  this  a  e  the  ceie- 
l,elUini  and  ihe  pumping  enlargement  ot  o;,  the  a^sopbngus ;  (kc,  lase  of 
labrura  epiiiliarynx  ;  m.  muscle;  n.nerye  commissure.  T be  ot  ler  parts  ba\e 
been  remoUd.%,  The  veneno'salivary  duct,  showing  its  biturcatioa  and 
tbe  three  glands  on  one  of  its  branches;  jw,  poison  gland  ;  "'•^IM/;'^ 
upper  of  tbe  two  salivary  glands,  c,  The  bifurcation  of  tbe  duct  with  us 
nucleated  hypodermis. 

are  they  in  some  of  the  cells  that  the  appearance  they 
present  is  suggestive  of  a  bacillus-laden  lepra  cell. 
Transference  to  the  linnian  host. — By  a 

large  number  of  experiments,  abundantly  confirmed, 
Ross  distinctly  proved  that  if  appropriate  birds  are 
bitten  by  mosquitoes  whose  veneno-salivary  glands 
contain  the  sporozoites  of  proteosoma,  the  birds 
become  infected  with  the  parasite,  and  in  due  course 
exhibit  proteosoma  in  their  blood  and  develop  corre- 
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sponding  clinical  symptoms.  And  now  many  experi- 
ments, some  of  which  have  been  alluded  to,  have  clearly 
shown  that  a  similar  process  occurs  in  the  evolution 


Q      THE  EHDOOCMCrUS  OR 
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Human  Phase- 
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ly.  lo.— Schema  slinwins  tlie  liiiiDaii  and  mosquito  cycles  of  the  malaria 
parasite.  Mnrlilic.l  from  Blancliard's  diagram  illustrating  life  ovole 
ol  CoccKluiiM  Sclmliergi.  (Frtmi  tlie  Malaria  number  of  "the 
PractUionei;  Warcli,  I'JOl.) 

Normal  ml  cell  ;  B,  C  I).  E,  r.d  cHIs  containing  nn  oobulic  or  niyxorods ; 

•1/  vA  -■""ot'^;  ••'  •  «  .  I",  M".o,  jniicronanictoc.vli's  or  female  (jiuneLes • 
A'.Jf".  niicr.iK-aincies;  /',  lr:u'ollin^'  vornucide  ;  O,  yoiui/zysote  ■  S 
zyKotomeres;  T,  blastoiiliorc ;  U,  iiiauiro  zygule.  '-yfeott ,   ir,  .\ 

the  malaria  parasite.  If  a  mosquito  whose  veneno- 
salivary  glands  contain  malarial  sporozoitcs  bites  a 
man,  the  sporozoites  are  injected  into  the  man's  blood, 
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where  they  multiply,  and  where,  after  eight  to  ten 
days,  their  progeny  can  be  seen  as  malaria  parasites 
of  the  type  corresponding  to  those  of  the  man  on 
whom  the  infecting  mosquito  had  originally  fed.  _ 

The  complete  cycles  of  tlie  paiasites. 
—The  complete  cycles  (Fig.  15),  therefore,  both  intra- 
and  extracorporeal,  of  the  intracorpuscular  blood  para- 
sites of  man  and  birds  can  now  be  described.  Using 
the  most  generally  adopted  zoological  terms,  and 
commencing  with  the  youngest  phase,  these  parasites 
may  be  said  to  enter  the  blood  corpuscles  as  amoebulce 
or  myxopods.  Growing  at  the  expense  of  the  hemo- 
globin they  become  pigmented  and,  on  reaching 
maturity,  develop  either  into  (a)  sporocytes  (the 
sporulating  body— rosette  body),  or  into  (6) 
gametocytes  (crescents,  spherical  body  of  tertians  or 
quartans). 

(a)  The  sporocytes,  after  concentration  of  pigment, 
divide  into  a  number  of  naked  spores,  which,  on  the 
breaking  down  of  the  enveloping  blood  corpuscle, 
escape  into  the  blood  plasma  and  enter  fresh  blood 
corpuscles  as  amcebula3  ;  thus  completing  the  endo- 
genous cycle  and  providing  for  the  multiplication  of 
the  parasite  in  the  vertebrate  host. 

(b)  The  gametocytes,  or  gametes,  as  they  are 
usually  termed,  belong  to  the  exogenous  cycle  passed 
in  the  bodies  of  particular  species  of  mosquito.  They 
are  of  two  kinds  :  male  (hyaline  crescents  or  spheres) 
and  female  (granular  crescents  or  spheres).  The  male 
gametocyte  emits  several  microgametes  (liagella),  one 
of  which,  breaking  away,  enters  and  impregnates  the 
single  macrogamete  of  which  the  female  gametocyte 
consists.  The  product  is  a  zygote  (travelling  vermicide), 
which,  in  virtue  of  acquired  locomotiug  powers, 
transfers  itself  from  the  lumen  to  the  wall  of  the  middle 
intestine  (stomach)  of  the  mosquito  in  which  it  had 
developed.  Here  it  grows,  becomes  encysted,  and  di- 
vides into  a  number  oi  zygotomeres  and  residical  bodies. 
The  zygotomeres  become  converted  into  blastophores 
covered  with   zygotoblasts   (sporozoites,  "germinal 
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rods" — Ross).  The  blastophores  next  disappear, 
leaving  the  cyst  packed  with  tlie  zygotoblasts.  Finally, 
the  zygote  ruptures,  discharging  the  zygotoblasts  into 
the  body  cavity  of  the  insect,  whence  they  are  trans- 
ferred to  the  veneno-salivary  gland,  in  the  secretion 
of  which,  opportunity  offering,  they  are  injected 
into  the  blood  of  an  appropriate  vertebrate,  in  whose 
blood  corpuscles  they  subsequently  develop  into 
amoebulffi  and  so  renew  the  cycle. 

Possibility  of  yet  aiiotliei-  extracorporeal 
phase. — So  far  the  story  of  the  life-history  of  these 
parasites  seems  to  be  complete.  There  are  certain 
facts,  however,  which  seem  to  indicate  the  possibility 
of  yet  another  phase.  First,  there  are  districts 
in  India,  Africa,  and  elsewhere  that  are  practically 
uninhabited  on  account  of  the  prevalence  and  viru- 
lence of  the  local  malaria.  If  man  be  necessary  for 
the  completion  of  the  life -cycle  of  the  parasite, 
how  explain  its  abundance  in  such  circumstances — 
that  is  to  say,  in  the  absence  of  man?  Second, 
those  engaged  in  malarious  districts  on  works  en- 
tailing disturbance  of  the  soil,  e.g.  opening  jungle 
lands,  digging  canals  or  foundations,  making  roads  or 
railways,  are  particularly  prone  to  contract  malaria  ; 
yet  such  operations  at  first  sight  seem  in  no  way  calcu- 
lated to  foster  broods  of  malaria-infected  mosquitoes. 
How  account  for  infection  in  such  circumstances  ; 
where,  and  in  what  form,  is  the  malaria  germ  to  be 
found  there  % 

Of  the  first  of  these  difficulties  two  explanations 
may  be  submitted,  (a)  The  malaria  parasite  may  be 
capable  of  living  in  a  variety  of  vertebrate  hosts,  as 
we  know  to  be  the  case  with  halteridium  and  pro- 
teosoma  of  birds  and  many  other  and  more  highly 
organised  animal  parasites.  It  may  be  that  in  the 
malarious  districts  alluded  to  the  prevalence  of  such  an 
appropriate  vertebrate,  together  with  the  presence  of 
an  appropriate  mosquito,  insures  the  continuance  and 
abundance  of  the  parasites.  Support  is  given  to 
this  hypothesis  by  the  recent  discovery  by  Dionisi  of 
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three  species  of  intracorpuscular  parasites  in  bats, 
closely   resembling  the  three  malaria    parasites  of 
man  ;  and  by  a  similar  discovery  by  Koch  in  monkeys. 
Similar  parasites  have  also  been  found  in  the  ox, 
lamb,    sheep,    dog,  and    horse.      (6)  The  malaria 
parasite  may  be  capable  of  passing  from  mosquito 
to  mosquito  without  the  intervention  of  a  vertebrate, 
either  by  the  penetration  of  the  sporozoite  into  the 
mosquito's  ova,  or  by  means  of  a  special  type  of 
sporozoite.    As  regards  the  former,  we  have  some 
support  in  the  behaviour  of  the  analogous  parasite, 
Firosoma  {piroplasma)  bigeminum,  of  Texas  cattle 
fever,  which  gains  access  to  the  body  of  the  young  tick 
through  the  infected  ovum.    As  to  the  latter,  Ross 
and  others  have  found  in  a  proportion  of  mosquitoes 
infected  with  human,  or  avian,  malai'ia  certain  dark 
brown  or  black  relatively  large  sausage-shaped  bodies 
(Ross's  "black  spores")  lying  inside  the  ruptured 
zygote  capsules  (Fig.  13,  b).    The  function  and  nature 
of  these  bodies  are  not  apparent.    They  resist  decom- 
position, and  pass  unaltered  through  the  intestine  of 
mosquito  larvaj  fed  on  them.    They  may  be,  as  has 
been  suggested,*  merely  a  form  of  degeneration  or 
parasitic  invasion   of   the   malaria   organism  ;  on 
the  other  hand,  the  frequency  of  their  occurrence, 
their   apparent  organisation,  and    their   ability  to 
resist  decomposition,  suggest  that  they  have  a  part 
to  play  in  the  life  of  the  parasite.    Possibly  they  are 
a  "form  of  resting  spore  intended  to  carry  the  para- 
site over  adverse  times,  their  capacity  for  resisting 
decomposition  enabling  them  to  retain  their  vitality 
for  an  indefinite  period. 

In  explanation  of  tlie  second  difficulty  indicated 
it  has  been  suggested  that  the  "  black  spores  "  just 
referred  to,  or  perhaps  encysted  sporozoites,  may 
have  been  deposited  in  the  soil  years  before  by  long- 

*  Grassi  is  of  oiiinion — and  his  preparations  support  liim  in 
this  view— tliat  the  "  black  spore"  appearance  is  produced  by  the 
deposit  of  a  dark  encrusting  material  on  sporozoites  which  have 
not  escaped  from  the  zygote  cyst  when  it  ruptures  at  matiuity. 
These  "  black  spores  "  he  finds  only  in  ruptiu-ed  cysts. 
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defunct  mosquitoes,  and  that  in  moving  the  soil  these 
dormant  parasites  are  set  at  liberty,  and  so  in  air,  in 
water,  or  otherwise,  gain  access  to  the  workmen 
engaged. 

Most  observers  are  now  of  opinion  that  the  malaria 
parasite,  under  natural  conditions,  can  be  acquired 
by  man  only  through  the  bite  of  the  mosquito ; 
that  the  mosquito  can  acquire  the  parasite 
only  by  ingesting  the  blood  of  a  malaria-infected 
man,  or,  possibly,  other  mammal ;  that  there 
is  no  extracorporeal  life  other  than  that 
described  ;  that  there  is  no  authentic  instance 
of  malaria  being  acquired  in  uninhabited  places  ; 
that  in  the  case  of  malaria  in  connection  with 
soil  disturbances,  it  depends  on  the  creation  during 
digging  operations  of  puddles  of  water  in  which 
Anojyheles  breed ;  and  that  its  epidemic  occurrence 
under  these  circumstances  is  owing  to  unhygienic 
conditions,  such  as  usually  prevail  when  large  bodies 
of  men,  some  of  whom  may  bi'ing  the  infection  with 
them,  are  brought  together  on  public  works  attended 
with  extensive  earth  cutting,  as  in  railway,  road,  or 
canal  making. 

ZOOLOGICAL  AFFINITIES   OF  THE  PARASITE. 

Zoologically,  the  malaria  parasite  belongs  to  tlie 
Sporozoa.  It  is  closely  allied  to  the  Coccidia*  but  as 
it  has  many  peculiar  features  it  has  been  jjlaced  along 
with  similar  parasites  of  the  lower  animals  in  a  special 
order  variously  named  Hcemamceha,  Hannamcebida, 
Hamiosporidia,  etc.  Like  the  Coccidia,  for  jjart  of 
its  life  it  is  an  intracellular  parasite,  its  special 
habitat,  so  far  as  man  is  concerned,  being  the  red 
blood  corpuscles.    Many  of  the  other  vertebrata  are 

*  Eecent  observations,  particularly  those  of  R.  PfeifFer  and  of 
Simond,  by  showing  that  many  coccidia  possess  a  double  life-cycle 
—  one  adapted  for  the  multiplication  of  the  parasite  in  the  original 
host  (endogenous),  and  one  adajjtod  for  its  transmission  to  fresh 
hosts  (exogenous)— have  thoroughly  estaldished  tlie  close  relation- 
ship, previously  merely  conjectured,  of  the  malaria  parasite  to  this 
order  of  Sporozoa. 
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aflfected  by  similar,  thougli  specifically  distinct,  para- 
sites; that  of  man,  so  far  as  known,  is  special  to 
himself. 

Endocorpiiscular  parasiies  of  vertebrates. — Allu- 
sion has  already  been  made  to  the  occurrence  of 
endocorpuscular  parasites,  closely  resembling  the 
malaria  parasite  of  man,  in  bats,  monkeys,  horses,  dogs, 
birds,  etc.  With  the  exception  of  Pirosorna  higeminum, 
further  than  the  fact  of  their  occurrence,  little  is 
known  about  these  malaria-like  parasites  of  mammals. 
Those  of  certain  reptiles  and  birds  are  better  known, 
and  are  more  easily  procured  ;  Drepanidium,  Pro- 
teosoma,  Balteridium,  for  example.  From  their  study 
much  light  has  been  thrown  on  the  morphology  and 
life  history  of  the  malaria  parasite.  The  practitioner 
is  therefore  strongly  recommended  to  avail  himself  of 
the  abundant  opportunities  he  is  sure  to  enjoy  in  the 
tropics  to  study  the  blood  parasites  named,  and  allied 
organisms. 

The  subject,  although  still  in  its  infancy,  is_  an 
important  one  from  the  standpoint  cf  the  tropical 
pathologist,  and  it  is  one  that  is  rapidly  expanding. 
The  number  of  known  endocorpuscular  parasites  is 
already  so  considerable  that  some  sort  of  classification 
is  desirable.  As  a  tentative  arrangement  that  of 
Laveran,  or  a  modification  of  this,  seems  to  me  to  be 
the  best  hitherto  proposed.  Laveran  divides  the 
order  Hcamocytozoa  into  three  geriera,  namely  :  1, 
Ilcemamceba  ;  2,  Piroplasma  ;  3,  Hamogregarhia. 

1.  Ecemamieba. — The  species  are  pigmented,  and 
are  characterised  by  asexual  (endogenous)  and  sexual 
(exogenous)  reproductive  phases  (Fig.  15),  the  latter 
being  completed  in  the  mosquito. 

2.  Piroplasma. — The  species  are  non-pigmented, 
asexual  reproduction  being  efi'ected  in  the  vertebrate 
host  by  binary  division.  Sexual  reproduction  has 
not  been  demonstrated,  but  may  occur  in  the  various 
species  of  tick  which  serve  to  difiuse  these  parasites. 

3.  Ihrmogregarina. — The  species  are  confined  to 
cold-blooded' vertebrates,  principally  reptiles,  frogs, 
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lizards,  snakes,  etc.  The  mature  parasites  Lave  the 
term  of  vermiciiies,  which  are  either  endocorpuscular, 
or  swim  free  in  the  liquor  sanguinis.  The  modes  of 
reproduction  are  unknown. 

H.i;mocytozoa. 

Genus  Hceraamoeba. 
^i^'iics.  Hosts 

S.  sHh.tertiana  |  The  malaria  parasites  of  man,  the  sexual 
Xi                       \       phase  being  evolved  in  mosquitoes  of 

quariana  ]        the  genus  Anopheles. 

M.  rehcta  (Proteo-  Birds  ;  sexual  phase  in  mosquitoes  of  the 
^o"^"')  genus  Gtilex. 

S.  Danileivski/i  Birds. 
(llalieridiiim) 

^'"f^'^  Several  species  of  monkey. 

-a  mdaniphera  Bat  {Miniopterus  Schrcibcrsii), 

M.  Metc/unkovi  Triomjx  inclicus. 

2. — Genus  Pirojjlasma. 
F.  bhjemiHum  Bovines;  transmitted  by  the  cattle  tick 

{Boophilus  bovis). 
P.  caiiis  Dogs. 
-P-  ovis  Sheep. 
P.  cqui  Horse. 
P.  hominis  Man. 

3.— Genus  Hasmogregarina. 
H.  ranarum  {Dre-       Frog  {Rana  esculenta). 

panidium) 
H.  splendens 
S.  magna 

H.  lacertarum  Uzard  ( Lncer'ta  mumlis). 

About  twenty  additional  but  less  readily  procured  species. 

As  types  of  the  three  genera  the  following,  being  usually 
easily  procured  m  the  tropics,  may  be  studied  with  advantage 
ior  JI^mammba,  m  addition  to  the  malaria  parasite,  Proteosoma 
and  naUeridmm  ;  for  Piroplasma,  P.  bigeminum  ;  for  Hcemo- 
(jrc(,ari)ui,  DrcpnnidUon. 

Proteosoma  and  Halteridium(Pig.  16)  are  endocorpuscular 
parasites  of  birds  which,  in  their  morphology  and  life  Insto ry 
closely  resemble  the  malaria  parasites  of  man.  Both  are  pi- 
mented,  both  multiply  in  the  vertebrate  host  by  the  forma- 
tion of  naked  spores,  both  form  flagellates,  and  probably  both 
have  an  extracorporeal  phase  in  \m^^i^~prot<iosoma  iu'culex 
/uillenchum  in  some  as  yet  unknown  species 

Proleosoma  h  most  conveniently  studierl  in  sparrows  and 
hnches,  haUertdium  in  pigeons  and  doves.  The  pad  of  the 
terminal  phalanx  of  the  bird's  toe  is  cleaned  with  spkit,  dried 
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and  deeply  pricked  with  a  needle  ;  a  droplet  of  blood  is  then 
expressed  and  mounted  in  the  usual  ways. 


J 
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Pig.  10.— Halteridiuui.    {Afltr  Celli.) 
Evolution  of  macrogamete;  c,  fertilisation  by  microganiete ;  d,e,/,evo- 
Uitiou  of  microgameie  ()'•  -Sj- 


The  mature  forms  of  the  two  parasites  are  readily  dis- 
tinguished. In  pwleosoma,  the  parasite  as  it  grows  pushes 
the  nucleus  towards  one  Dole  of  the  long  diameter  of  the  cor- 


Fig.  17.— Pirosoma  bigeiiiinum.    (.-Iftcr  Cdli.) 

puscle.  at  the  same  time  tilting  the  nucleus  over  so  as  to 
cause  it  to  lie  obliquely  ;  haUcridium  does  not  displace  the 
nucleus,  but  spreads  along  one  side  of  the  corpuscle,  cover- 
ing slightly  and  expanding  over  both  ends  of  the  nucleus. 
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Flagellation  readily  and  rapidly  occurs  in  ordinary  wet  pre- 
parations ;  according  to  Koch,  it  is  best  observed  in  a  hang- 
ing drop  prepared  by  mixing  a  trace  of  the  infected  bird's 
blood  with  bird's  blood  serum  and  physiological  salt  solution. 
Halleridium  infection,  which  apparently  is  not  pathogenic, 
persists  for  many  months ;  proteosoma  infection  is  more 
evanescent,  and  is  often  associated  with  dangerous  fever. 


>  

Fig.  IS.— Drepanidium  ranarmii.    {After  Celli.) 
a,  Intracorpuacular  form  ;  6,  c,  rf,  free  motile  forms. 

Halteridkim  is  not  readily,  if  at  all,  communicable  by  iiiocu- 
latiou  of  blood  ;  proteosoma,  on  the  contrary,  may  be  so 
communicated. 

Pirosoma  bigeminum  (Fig.  17)  is  the  parasitic  cause  of  Texas 
cattle  fever,  a  very  fatal  disease  in  bovines,  characterised  by 
hsemoglobinm-ia.  It  occurs  in  the  warmer  parts  of  the  world, 
and  has  been  specially  studied  in  Texas,  Italy,  Roumania' 
South  Africa,  and  Austraha.  The  parasite,  wliich  is  non-pig- 
mented,  is  found  in  the  red  blood  corpuscles  as  a  minute  ovoid 
body,  usually  sharply  pointed  at  one  end.  It  often  occurs  in 
pairs,  suggesting  that  it  multiphes  by  binary  division.  As 
demonstrated  by  Smith  and  Ivilborne,  pirosoma  is  transferred 
from  host  to  host  by  the  cattle  tick  {Boophilus  hovis).  In 
feedmg,  the  tick  swallows  the  parasite,  which  then,  in  some 
unknown  way,  infects  the  eggs  of  the  insect.  When  the  young 
ticks,  hatched  out  from  the  infected  eggs,  proceed  to  feed  on 
a  healthy  bovine  they  introduce  the  parasite  and  so  com- 
municate the  disease. 

Drepanidium  (Fig.  18),  a  blood  parasite  of  frogs  {Rana 
esculenla),  occurs  ni  two  forms— an  irregularly  shaped  endo- 
corpuscular  body  and  an  endocorpuscular  passive  verniicule, 
which  may  become  free  and  actively  motile.  Neither  form 
13  pigmented. 
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CHAPTER  II. 

MA.LARIA  :    THE  MICROSCOPICAL    EXAMINATIOX  OF  THE 

BLOOD. 

Before  commencing  the  study  of  malarial  blood  it 
is  advisable  for  the  beginner  to  familiarise  himself 
with  the  microscopical  appearances  of  normal  blood, 
both  in  fresh  and  stained  preparations.  He  should 
learn  to  recognise  the  several  varieties  of  leucocyte ; 
to  ajjpreciate  differences  in  colour,  size,  and  shape  of 
the  red  cells  ;  to  recognise  dirt,  vacuoles,  forms  of 
crenation,  and  artificially  produced  appearances.  By 
mastering  such  details  at  the  outset  important  sources 
of  fallacy  will  be  avoided,  and  in  the  process  of  self- 
education  a  useful  knowledge  of  technique  wUl  be 
acquired.  The  English-reading  student  will  find  the 
works  of  Coles  or  of  Cabot  of  great  assistance. 

For  a  thorough  appreciation  of  the  principles  on 
which  blood  examinations  for  the  demonstration  and 
study  of  the  malaria  parasite  should  be  conducted,  it 
must  be  borne  in  mind  that  the  parasite  is  intra- 
corpuscular.  To  see  it,  therefore,  it  is  necessary, 
particularly  for  the  beginner,  so  to  dispose  the  cor- 
puscles in  his  preparations  that  a  proportion  of  them 
shall  lie  flat  on  the  slide,  in  a  single  layer,  and  pre- 
senting their  surfaces,  and  not  their  edges,  to  the 
observer  (Fig.  19).  It  is  mainly  from  ignoring  this 
fundamental  principle  that  so  many  fail  to  find  the 
parasite. 

Prcpaiatioii   of  fluid    blood    films. — To 

secure  this  disposition  of  corpuscles  in  fresli  blood 
the  following  procedure,  the  smallest  details  of  which 
must  be  scrupulously  carried  out,  is  recommended  : — 

Thoroughly  cleanse  with  alcohol  three  or  fom-  thin  cover- 
glasses  and  as  many  slips,  and  cover  them  immediately  with 
some  convenient  vessel  so  as  to  protect  them  from  the  minutest 
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particle  of  floating  dust.  Cleanse  one  of  the  patient's 
linger-tips  with  alcohol  and  dry  it.  Prick  the  finger-pad  ydi\\ 
a  clean  needle,  and  wipe  awaj'  the  first  drop  of  blood  that 
exudes.  Then  gentl}-,  with  finger  and  thmnb,  squeeze  the 
finger-pad  and  express  a  second  minute  droi^let  of  blood  ;  this 
should  be  very  small— no  larger  than  a  pin's-head.    Touch  the 


^'°Vl?i!;;;;,^!nn'"^'rV',°''"''l"  of  ^  stained  preparation  showing  tlicnecessary 
dLsposition  of  blood  corpuscles  in  slides  lor  examiiTatiou  for  the 

tprfirn  '■'.'^  corpuscle  three-fourths  filled  with  a 

Cw")  "  '^^'^''■omogram  hy  Dr. 


X    ?  A^^  ^^^^  ^^"^  ^  cover-glass,  taking  care 

that  the  latter  does  not  come  into  contact  with  the  skin,  and 
immediately  drop  the  cover-glass  on  the  slide.  No  pressure 
should  be  used  to  cause  the  blood  to  spread  out.  If  glasses 
and  finger  arc  quite  clean,  the  blood  will  at  once  run  out  in  a 
very  fine  film.  It  is  sometimes  more  convenient  to  obtain 
the  blood  from  the  lobe  of  the  car  or,  in  children  the 
great  toe.  ' 

Several  preparations  should  be  made,  the  requisite 
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blood  being  obtained  by  renewed  gentle  compression 
of  the  finger-tip. 

After  waiting  a  few  minutes  to  allow  the  blood  to 
spread  out  completely  between  the  glasses,  it  js  well 
to  ring  the  preparations  with  vaseline.  This  will 
effectually  stop  all  movement,  all  evaporation  of  the 
blood,  and,  consequently,  over-compression  of  the 
corpuscles,  and  will  thereby  greatly  facilitate  ex- 
amination. 

In  making  these  preparations  care  should  be 
taken  to  sterilise  the  needle  employed,  otherwise 
grave  accidents  might  occur.  It  is,  of  course,  un- 
necessary to  sterilise  the  slides  and  cover-glasses. 

ChaVacleiislics  of  a  successful  prepara- 
tion.— On  holding  a  successful  preparation  up  to  the 
light,  one  or  more  areas,  each  made  up  of  three  zones, 
the  different  zones  shading  into  each  other,  can  be 
made  out  by  the  naked  eye.  Each  such  area  includes 
a  peripheral  zone  of  a  reddish  tinge,  a  middle  zone 
having  a  somewhat  iridescent  look,  and  a  central  zone 
absolutely  devoid  of  colour.  Successful  preparations 
.  may  be  recognised  by  the  presence  of  these  zones. 
Preparations  not  exhibiting  this  appearance  should 
be  rejected  ;  it  is  waste  of  time  to  examine  them. 

On  examining  successful  preparations  with  the 
microscope,  it  will  be  found  that  the  central  zone  or 
area  contains  few  or  no  blood  corpuscles.  This  zone 
may  be  designated  the  "empty  zone."  Proceeding 
outwards  from  this  we  come  on  an  ai-ea  occupied  by 
scattered,  isolated,  compressed,  and  much-expanded 
corpuscles  —  the  "  zone  of  scattered  corpuscles." 
Farther  out  the  corpuscles  become  more  numerous 
and  less  expressed  (Fig.  19).  '  Gradually,  aS  we 
trace  the  slide  still  farther  outwards,  the  corpuscles 
are  found  approximated  to  each  other,  until,  finally, 
the  peripheries  of  the  corpuscles  are  mostly  in  touch 
 the  "single-layer  zone."  Farther  out  the  cor- 
puscles, though  still  lying  flat,  arc  found  to  overlap 
each  other  or  are  piled  one  on  the  top  of  the  other— 
the  "  zone  of  heaped-up  corpuscles."    Beyond  this 
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zone  the  corpuscles  are  arranged  in  rouleaux — the 
"  zone  of  rouleaux."  At  the  extreme  margin  of  the 
preparation  the  corpuscles  tend  to  break  up  and  run 
together  so  as  to  form  a  narrow  border  of  free 
hremoglobin,  the  individual  corpuscles,  perhaps,  being- 
indistinguishable — the  "  zone  of  free  haemoglobin." 
Each  of  these  zones  should  be  studied,  for  each  may 
afford  special  information  about  the  malaria  parasite. 

Microscopical  cxaiiiiiiation. — The  beginner 
will  save  time  if  he  gets  someone  who  is  familiar 
with  the  necessary  technique,  and  with  the  appearance 
of  the  parasite  in  tlie  blood,  to  give  him  one  or  two 
lessons.  Accuracy  and  quickness  can  be  acquired 
only  by  practice.  It  is  a  good  plan  to  practise  pre- 
paring films  from  one's  own  blood. 

The  examination  is  best  conducted  with  of  an 
inch  oil  immersion  lens,  a  rather  low  eyepiece,  a 
sub-stage  condenser,  and  a  good  but  not  too  dazzling 
illumination.  It  is  practically  useless  to  work  with 
any  objective  lower  than  J^,  or  without  a  sub- 
stage  condenser. 

It  is  not  always  possible  to  choose,  but,  if  prac- 
ticable, a  case  of  quartan  infection  should  be  selected 
for  examination  in  tlie  first  instance.  Failing  a 
quartan,  a  well-defined  benign  tertian  infection  might 
be  chosen.  Failing  either  of  these,  a  long-standing 
case  of  recurring  malai'ia  with  marked  cachexia  will 
afford  tlie  next  best  ojiportvmity.  It  is  best  to 
examine  the  patient's  blood  just  before  or  at  the 
time  of  rigor.  In  quartans  and  benign  tertians,  at 
the  time  named,  there  should  be  little  difficulty  in 
discovering  large  parasites ;  in  the  case  of  tliese 
infections  attention  is  called  to  the  relatively  large 
parasites  by  the  abundance  of  coarse  pigment  they 
contain.  In  the  blood  of  malarial  cachectics  with 
recun-ing  febrile  attacks  it  is  generally  an  easy  matter 
to  find  crescents  and  crescent-derived  spheres,  as  this 
form  of  the  parasite  is  of  considerable  size,  carries 
abundance  of  pigment,  and  possesses  a  very  definite 
and  striking  shape. 
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Wlien  the  beginner  has  leai'nt  to  i-ecognise  one 
form  of  the  parasite,  he  will  begin  to  appreciate  what 
sort  of  body  he  has  to  look  for ;  thereafter  he 
should  l)e  able  to  educate  himself,  and  to  pick  out  the 
smaller  and  intermediate  foi'ms. 

In  proceeding  to  make  his  first  examination  of 
a  liquid  blood  slide,  the  beginner,  in  the  first  in- 
stance, should  confine  his  attention  to  the  "  single- 
laj^er  zone."  Field  after  field  of  this  he  must  pass 
in  review,  carefully  scrutinising  the  interior  of  every 
blood  corpuscle,  every  leucocyte,  and  every  pigmented 
body,  even  though  it  be  not  included  in  a  corpuscle. 
He  must  not  expect  to  find  parasites  in  eveiy  cor- 
puscle, or  even  in  every  field  ;  and  he  certainly 
must  not  expect,  as  the  beginner  usually  does,  to 
find  in  every  slide  the  beautifully  regular  sporu- 
lating  form  or  "  rosette  body,"  or  the  weird-looking 
flagellated  body  made  familiar  to  us  by  so  many 
illustrations.  Such  bodies,  though  really  present 
somewhere  and  in  some  form  at  one  time  or  another 
in  every  case,  are  among  the  least  common  of  the  many 
phases  of  the  malaria  parasite  ;  they  are  met  with 
'only  under  very  definite  and  not  very  constantly  en- 
countered conditions,  and  are  not  very  often  seen  at 
an  ordinary  clinical  examination. 

In  most  cases  the  jJarasite  is  discovered  in  the 
first  field  or  two  examined;  but  in  not  a  few  instances 
dozens  of  fields  may  have  to  be  scrutinised  before  a 
single  parasite  is  found.  Therefore  no  examination 
can  be  said  to  be  complete,  in  a  negative  sense,  until 
at  least  half  an  hour  has  been  spent  over  several 
suitably  prepared  slides. 

The  intracorpuscular  forms  most  frequently 
met  with  have  the  appearance  either  of  small 
specks  of  pale  protoplasm,  or  of  larger  masses  of  pale 
protoplasm  containing  grains  of  black  pigment.  Close 
watching  discovei's  that  the  former  are  endowed  with 
active  amoeboid  movement,  and  that  they  continually 
change  shape  and  position  in  the  afiected  corpuscles. 
As  these  movements  are  an  important  test  of  the 
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parasitic  nature  of  the  body  souglit,  they  should  be 
carefully  looked  for.   The  smallest  in-otoplasmic  specks 
look  like  washed-out  smudges  of  dirty  white  paint, 
half  hidden  by  the  hteiuoglobin  ;  they  are  sometimes 
hard  to  see.    Their  parasitic  nature  can  readily  be 
determined  by  their  movements;  by  their  soft,  ill-de- 
fined margins ;  and  by  the  fact  that  they  tend  now 
and  again,  on  first  removal  from  the  body,  and  per- 
manently later,  to  assume  the  appearance   of  tiny 
white  rings  which  show   up  very  distinctly  in  the 
hc-emoglobin  of  the  corpuscle.    These  features  readily 
distmguish  them  from  the  sharply  defined,  clear 
motionless  vacuole  (Fig.  20).  The  other  common  forms 
—the  larger  or  smaller  intracorpuscular  pigmented 
parasites— occupy  anywhere  from  a  sLxth  to  nearly 
the  entire  area  of   the  affected  corpuscles.  They 
are  recognised  by  their  pale  protoplasm  ;  the  black 
melanin  particles  sprinkled  about  or,  if  towards  the 
period  of  rigor,  concentrated  in  their  interior  ;  and 
by  their  more  or  less  active   amceboid  movements 
In  quartans  and  tertians,  but  especially  in  the  former, 
sporulating  rosette  forms  are  seen  occasionally. 

Examination   of  blood  for  flagellated  bodies.— 
When  the  student  has  become  familiar  with  these 
appearances,  and  has  thoroughly  seized  the  fact  that 
the  sporulating  forms  are  to  be  found  only,  or  usually 
during,  just  before,  or  soon  after  the  rigor  stacrg  of 
fever,  he  should  endeavour  to  follow  up  the  initial 
steps  of  the  extracorporeal  or  mosquito  phase  of  the 
parasite.    So  far  as    ordinary  preparations  permit, 
this  phase  is  best  studied  in  the  "zone  of  heaped-up 
corpuscles"  and  in  the  "zone  of  rouleaux";  because 
in  these  zones  the  special  phase  of  parasite  concerned 
not  being  subjected  to  pressure,  has  more  freedom  to 
undergo  its  evolutionary  change  into  the  flagellated 
body.  ° 

In  ordinary  quartans  and  tertians  flagellated 
bodies  are  but  seldom  encountered.  The  best  time  to 
tind  them^m  such  cases  is  said  to  be  during  the 
hot  stage  of  the  fever.    In  cases  of  crescent  infection 
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they  are  much  more  frequently  met  with,  as,  m 
this  form  of  malaria,  flagellated  bodies  are  more 
numerous,  appear  at  any  time  of  the  clinical  cycle, 
and  persist  in  the  circulation  perhaps  for  several  weeks 
after  fever  has  disappeared. 

In  most  cases  of  crescent  infection  the  gradual 
evolution   of    the   flagellated   body   from  crescent 
through  oval  and  sphere  can,  with  patience,  be  easily 
followed.  „ 
Diagnostic  value  of  the  "  zone  of  free  Juemoglobin. 

 The   zone   of  free   htemoglobin   is  of   value  as 

enabling  the  practised  observer  to  pronounce  very 
rapidly  on  the  presence  or  absence  of  pigmented 
parasites  in  the  blood.  The  relatively  large  quantity 
of  blood  in  each  field  of  this  zone,  and  therefore  the 
proportionally  large  number  of  parasites  in  any  given 
field,  lends  itself  to  this,  as  does  the  fact  that  the 
black  pigment  shows  up  very  distinctly  in  the 
homogeneous   lake-coloured   sheet   of    free  hjemo- 

globin.  . 

Phagocytosis  and  jngmented  leucocytes. — Striking 
examples  of  phagocytosis  are  often  witnessed  _  m 
malarial  blood.  So  soon  as  a  malarial  parasite, 
whether  spontaneously  or  as  a  result  of  pressure, 
escapes  from  the  blood  corpuscle  in  which  it  had 
developed,  it  becomes  exceedingly  liable  to  attack 
by  the  phagocytes.  More  especially  is  this  the  case 
with  the  flagellated  organism;  this  body  seems  to  have 
a  powerful  attraction  for  the  phagocytes,  which  are 
often  seen  to  travel  long  distances  to  attack  it. 

Pigmented  leucocytes— that  is  to  say,  leucocytes 
containing  grains  or  blocks  of  melanin — are  very 
often  encountered  ;  they  can  best  be  seen  in  the 
single-layer  zone  during,  or  shortly  after,  fever. 
Leucocytes  may  sometimes  be  observed  to  include 
the  pigmented  centre  of  the  broken-up  sporulating 
bodies.  Often  they  derive  their  pigment  from  the 
remains  of  some  sphere  or  flagellated  body  which  they 
may  have  engulfed  subsequently  to  the  preparation  of 
the  slide.    In  peripheral  blood  the  phagocytes  are 
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rarely,  if  ever,  seen  to  attack  the  parasite  so  long 
as  it  is  inside  a  blood  corpuscle. 

Both  the  large  mono-  a,nd,  very  rarely,  the  poly- 
nucleated  leucocytes  may  contain  malarial  pigment. 
Care,  however,  must  be  exercised  indrawingconclusions 
from  the  discovery  of  black  material  in  these  bodies  ; 
in  imperfectly  cleaned  slides,  fragments  of  dirt,  which 
the  leucocytes  rapidly  take  up,  are  apt  to  mislead. 

Pigmented  lymphocytes. — According  to  Metschni- 
koff,  the  lymphocyte  has  no  phagocytic  action  in 
malaria.  This  observation  I  believe  to  be  correct. 
Several  writers,  however,  have  described  and  figured 
what  they  regard  as  malarial  pigment  in  the  lympho- 
cyte. This,  I  am  convinced,  is  founded  on  an  error 
in  interpretation,  and  has  arisen  from  ignorance  of 
the  fact  that  in  all  bloods,  healthy  and  malarial  alike, 
from  20  to  50  per  cent,  of  the  small  mononucleated 
lymphocytes  contain,  lying  in  the  narrow  zone  of 
cytoplasm,  one  or  two  minute  round  dots  of  intensely 
black  material  optically  indistinguishable  from  ma- 
larial melanin.  I  am  not  aware  that  this  appear- 
ance has  been  described  hitherto,  but  multiplied 
observation  has  convinced  me  of  the  accuracy  of  my 
statement.  The  discovery,  therefore,  of  what  looks 
like  a  speck  of  intensely  black  pigment  in  the 
lymphocytes  must  not  be  regarded  as  evidence  of 
malarial  infection. 

Diagnosis  of  vacuoles. — The  beginner  may  have 
a  difficulty  in  determining  whether  certain  appear- 
ances in  the  corpuscles  are  vacuoles,  or  whether  they 
are  parasites.  The  following  hints  may  help  him  to 
a  correct  decision.  Vacuoles  (Fig.  20,  a,  b,  c,  d,  e, 
f,  h,  i,  j,  k,  I)  are  well  defined,  clear,  and  have 
sharp  edges  ;  they  may  change  form  slightly,  but  they 
have  no  true  amrcboid  movement,  carry  no  pigment, 
and,  of  course,  do  not  stain.  Intracorpuscular  malaria 
parasites,  on  the  contrary,  are  dim  and,  as  a  rule, 
ill-defined  ;  they  have  soft,  shaded-off  edges  ;  jjossess 
amoeboid  movements  ;  when  large  they  cai'ry  grains 
of  pigment  ;  and,  of  course,  they  take  tlie  appropriate 


44 


Malaria. 


stains.  It  is  bar  dly  necessary  to  indicate  the  points 
of  diagnosis  from  leucocytes,  or  from  cupped,  folded, 
or  crenated  (Fig.  20,  cj\  g,  i,  j,  k,  I)  corpuscles. 


Fig_  20.— Vacuolated  and  creuated  blood  corpuscles.    (Ajter  Lavcmn  (uul 

Blandmrd.) 

a,  6  c,  Blood  coriniscles  with  central  vacuoles,  c  is  crenated ;  d,  c,  /,  h,  blood 
corpuscles  witli  central  vacuole  containing  Iragmented  bffimogloljin. 
Sometimes  minute  eye-sliaped  vacuoles  with  a  speck  of  liffimoglobin  in 
llie  centre  are  met  wltli,  and  are  apt  to  be  taken  for  imrasites.  g,  crenated 
blood  corpuscles  witli  several  vacuoles,  or  it  may  be,  crenations  out  of 
focus  ;  i,  j,  k,  I,  deformed  blood  corpuscles  with  central  lacunse. 

Moribund  and  fragmented  parosiies. — Moribund 
— it  may  be  fragmented — free  parasites  (Fig.  21)  are 
often  a  source  of  confusion  to  the  beginner.  Their 
nature  is  frequently  misunderstood  ;  they  are  some- 


Fig.  21. — Free  moribund  malaria  parasites. 

o,  6,  c,  Compressed  and  fragmenting  escaped  parasites  ;  d,  e.  /,  the  same  vacuo- 
lating. {Compiled  from  Thayer  and  Ilewetsou.) 

times  erroneously  termed  "  sterile  bodies,"  an 
expression  at  one  time  freqiiently  applied  to  the 
crescent-derived  spheres  (gauietocytes).  They  are, 
in  fact,  mechanically-freed  parasites  expi-essed  from 
blood  corpuscles  by  the  compression  to  which  the 
blood  is  subjected  between  slip  and  cover-glass. 
The  longer  blood  is  on  the  slide — particularly  if 
evaporation  be  not  prevented  by  vaseline  ringing  of 
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the  cover-glass — the  more  closely  will  the  cover-glass 
approximate  to  the  slip,  the  greater  will   be  the 
pressure  on,  and  consequent  thinning  and  spreading 
out   of,  blood   corpuscles    and    parasites,  and  the 
greater  the  liability  to  damage  of  these  very  delicate 
bodies.  _  Frequently  the  artificially-freed  parasites  are 
broken  into  small  fragments.    The  entire,  as  well  as 
the  fragmented,  parasites,  on  becoming  free  in  the 
liquor  sanguinis,  tend  to  assume  a  spherical  or  disc- 
like form  ;  at  the  same  time  the  protoplasm  of  which 
they  are  composed  seems  to  become  diffluent,  and  the 
pigment  is  resolved  into  a  number  of  minute  dust- 
like particles  possessing  active,  brownian  movement. 
Some   of  the  spherical  or  disc-shaped  bodies  with 
dancing  pigment  particles  are  really  crescent-derived 
spheres  or  other  forms  of  gamete.  These  are  parasites 
which  have  escaped  from  corpuscles  in  a  normal  way, 
but  which  have  become  arrested  in  their  evolution  in 
consequence  of  the  abnormal  conditions  in  which  they 
find  themselves  placed  in  vitro  ;  others  are  the  remains 
of  flagellated  bodies,  the  flagella  having  broken  away. 

The  farasite   as   a  means   of   diagnosis. —  All 
of  these  multiform  appearances  the  student  must 
learn  to  recognise  and   interpret.    Skill  in  this  is 
merely  a  matter  of  time,  practice,  and  reflection 
Given  these,  the  student  should  not  only  be  able  to 
diagnose  by  the  microscope  malarial  infection,  but 
he  should  also  be  able  to  recognise  the  type  of  any 
particular  infection,  the  period  of  the  fever  cycle, 
and,  it   may  be,  the  severity  of  the   case.  For 
diagnosis  in  malaria,  therefore,  skill  in  the  micro- 
scopic examination  of   the   blood  is  of  the  utmost 
value,  and  no  pains  should  be  spared  by  the  prac- 
titioner in  malarious  countries  to  acquire  it.    In  acute 
untreated  malaria   the  parasite   may  be  detected 
practically  in  every  case.    Thus  in  616  cases  Thayer 
and  Hewetson— except  in  two  or  three  instances 
where  the  patient's  blood  was  examined  only  durincr 
convalescence— found  it  in   every  instance.  The 
best  authorities  arc  equally  emphatic  on  this  point. 
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Personally,  I  can  assert. that  since  I  became  familiar 
with  the  subject  I  bave  never  failed  to  find  the 
parasite  in  any  acute  untreated  malarial  case  I  have 
had  a  proper  opportunity  of  examining.  Whenever 
in  a  case  of  acute  disease,  supposed  to  be  malaiial, 
1  have  failed  to  do  so,  the  case  has  turned  out  to  be 
of  quite  another  nature. 

Bearing  of  quinine  on  microscopical  diagnosis. — 
It  is  of  little  use  to  examine  the  blood  for  the  intra- 
corporeal  forms  of  the  malaria  parasite  after  full 
doses  of  quinine  have  been  taken  ;  the  drug  rapidly 
brings  about  the  disappearance  of  this  phase  of  the 
parasite.  The  crescent,  or  extracorporeal  phase, 
is  not  affected  by  drugs,  and  may  be  found  _m 
suitable  cases  for  days  after  the  patient  is  cin- 
chonised. 

On  staining  nialarial  blood. — As  a  general 
rule,  the  beginner  should  work  only  with  unstained 
preparations  of  fresh  liquid  blood.  To  the  unpractised, 
staining  is  full  of  pitfalls.  In  such  circumstances  it 
must  not  be  relied  on  for  purposes  of  responsible 
diagnosis.  To  the  experienced  microscopist  and  diag- 
•nostician,  and  for  the  study  of  the  morphology  of  the 
parasite,  staining  is  of  the  highest  value ;  moreover,  . 
some  such-  method  must  be  employed  should_  per- 
manent preparations  be  desired,  or  should  it  be 
inconvenient  to  make  an  immediate  examination  of 
the  blood.  Many  methods  have  been  devised ;  here 
only  one  or  two  can  be  given. 

Prejjaring  the  film. — It  is  usual  to  spread  the 
blood  on  cover-glasses  ;  for  many  reasons  I  prefer  to 
spread  it  on  slips.  There  are  various  ways  of 
preparing  the  films ;  the  following  I  can  recom- 
mend : — 

Probably  the  easiest,  as  well  as  the  quickest,  most 
convenient  and  best,  is  a  modification  of  that  recom- 
mended by  Chi'istopliers  and  Stephens.  Prick  the 
cleansed  finger  pad  or  lobe  of  the  ear,  and  express  a 
droplet  of  blood.  Take  this  up  by  touching  it  lightly 
with  a  clean  glass  slip  about  an  inch  from  one  end  of 
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the  hW]).  Across  the  slip  and  on  the  blood  lay  the 
shaft  of  the  needle — an  ordinary  straight,  rather  long, 
sewing  needle  (Fig.  22).  Pause  for  several  seconds 
until  the  blood  has  run  out  by  capillarity  between 
the  needle  and  the  slip  ;  then,  holding  it  by  one 


Fig.  22.— A  new  motliod  for  tlie  preparation  of  dry  Wood  films. 
(From  the  Malaria  number  of  the  Practitioner,  March,  1901.) 

end,  push  the  needle  over  the  face  of  the  slip  in  the 
direction  of  the  length  of  the  latter,  so  as  to  spread 
the  blood  over  the  entire  breadth  of  the  middle  third 
of  the  slip.  By  passing  the  soiled  needle  tlirough  the 
lapel  of  the  coat,  the  operator  can  cleanse  it  quickly 
and  be  ready  to  make,  by  a  repetition  of  the  ■ 
manoeuvre,  a  series  of  films  from  the  same  puncture.  ' 

Another  method : — 
_  C'ieanse  with  alcohol  a  dozen  or  more  slips,  and  place  them 
side  by  side  in  a  row  near  the  patient.  Prepare  half  a  dozen 
strips  (li  by  inch)  of  smooth,  uncrinklcd  guttapercha 
tissue,  or  of  tissue  or  cigarette  paper.  Prick  the  patient's 
ftngor  or,  if  preferred,  the  lobe  of  his  ear.  When  a  minute 
droplet  of  blood  has  welled  out,  apply  one  of  the  strips  of 
guttapercha  or  of  paper  to  the  exudgd  blogd  80  that  it  touches 
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the  drop  about  f  inch  from  one  end  ol  the  strip.  Tmmediatelj' 
lay  the  ehargcd  strip,  blood  surface  downwards,  on  one  of 
the  slips ;  after  waiting  a  second  or  two,  until  it  is 
seen  that  the  blood  has  spread  out,  draw  the  strip,  holding 
it  by  the  uncharged  end,  along  the  glass.  Or,  as  has  been 
described  by  Dr.  Neil  Macleod,  the  blood  may  be  taken  up  on 
the  edge  of  a  strip  of  stout  note-i^aper  and  spread  on  slip  or 
cover-glass  by  drawing  the  paper,  held  at  an  angle,  along  the 
face  of  the  glass.  Or  the  blood  may  be  taken  uj)  by  running 
through  the  drojilet  the  smooth,  straight  edge  of  a  cover- 
glass,  which,  held  at  an  angle,  should  be  pushed  over  the 
surface  of  the  slip,  or  of  another  cover-glass. 

Or  the  film  may  be  jarepared  by  taking  the  blood  up  on 
one  cover-glass  on  which  another  is  immediately  superposed  ;  * 
when  the  blood  has  spread  out  the  glasses  are  glided  apart,  two 
pairs  of  forceps  being  used  for  the  purpose. 

However  spread,  after  the  blood  has  dried,  whenever  it  is 
desired  to  stain  it,  either  at  once  or  at  any  future  and  more 
convenient  time,  it  should  be  "  fixed  "  by  dropping  on  the  iilm  a 
little  absolute  alcohol  and  ether  in  equal  jjarts,  or  absolute 
alcohol  alone.  Covx?r-glass  films  may  be  dropped  into  a  small 
■wide-mouth  bottle  containing  the  fixing  agent,  or  they  may  be 
fixed  by  passing  them  through  the  flame  (not  a  good  method), 
or  by  placing  them  for  some  hours  (1  to  3)  in  a  warm  dry 
chamber  at  a  temperature  of  105°  to  120°  Cent.  When  alcohol 
is  used,  after  ten  to  thirty  minutes  or  longer,  it  is  dried  off. 

STAINS. 

The  stains  usually  employed  belong  to  two 
categories :  (a)  those  which  stain  the  protoplasm 
and  the  nucleolus  the  same  colour  ]  (b)  those  which 
differentiate,  by  tinting  them  differently,  the  proto- 
plasm from  the  nucleolus. 

(a)  Of  the  former  I  would  recommend  the 
following  : — 

Borax-methylene  bine. — A  drop  or  two  of  aqueous  solution 
of  borax-  (5  per  cent.)  methylene  blue  (2  per  cent.)  is  sjiread 
on  the  film.  After  thirty  seconds  or  less  the  slide  is  thoroughly 
washed  in  water,  dried  with  filter  paper,  and  afterwards  by 
gently  warming  over  the  spirit  lamp.  Finally,  xylol  balsaiir 
and  a  cover-glass  are  applied. 

LocJJler's  methylene  i^f^c— Concentrated  alcoholic  solution  of 
methylene  blue  30  parts,  solution  of  caustic  potash  (xo^n) 
100  parts.  Stain  for  thirty  seconds,  wash  in  water,  dry  and 
mount. 

Carbol  Ih'wnin.  —  Saturated  alcoholic  (60°)  solution  of 
thionin  20  parts,  watery  solution  (2  per  cent.)  of  carbolic  acid 
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rnor:^^^^:,^^  less  intensely  st.ined,  but 

stailiL^nf  ™T  obtaining  differential 

c  r  umftn?.   "^T'^T"  ^1«P«^^'  the 

metrw  n  T^^'^^.^^^^^ti^"^  of  certain  kinds  of 
methylene  blue  and  eosni  are  mixed,  a  third  red  dye 
with  a  special  affinity  for  chromatin/is  formed.  They 
metho  l  'S'^^^-'-.^f  the  original  Romanowsky 
tT  ni ■  J  "-"^ ^^"^"^  uncertain  and  troublesome 
to   use,   their  success   depending  on  the  purity  of 

detai     X  K  attention  to 

in  the  firT       T"'"''"  to  become  proficient, 

Ibove  ^;i^^'?«*^^"^f'  -^th  the  simpler  methods  given 
form  of  ^'"^'p^  attained  this  he  should  practise'some 
XyJ  t  ^-^?-^o-«'^7  method,  for  besides  dis- 

^■tas  £  in      "  the  malaria 

parasite,  in  consequence  of  the  intense  tinting  of  the 

n^  ofleT  "  ?    f ^''^''y  ^-ii^tates  5ie  find! 

"fv  ma  te  "       ■  ^T'  P^'^'^'^'  ^l-^^^ 

vZ"      V  ;  ^^^^  «^  the  very  minute 

Zp/  '^,^^7*^'^^  or  malignant  parasite.  Of  the 
three  methods  given  below,  Leishman's,  everythin' 

W  the  ;  r  \  '"S  J— -'tho§ 

fixin.       ""'^'-^'''^S^  of  dispensing  with  preliminary 

traf./oral'kah  o?;7f^'''f.^  '^'''^  '^'^  ^'-^k^"  "^'^t  there  is  no 
t  must  thnrn  ,  r    I     °"  .^^"i  '^^'^^'^  ^^'^  «Pread  ; 

a^Jsoiuto  alcohol.     The  stain  is  made  by  disHolvin-.'  (lriil)lor\ 

wtirn,':  '^^°T.  *'^'^°)  -d^nediiu^m   hy  en 

blue  m  pure  absolule  methylic  alcohol,  which  must  Ik;  free  from 
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acetone  and  other  impurities  ;  the  solutions  are  then  mixed  in 
the  proportions  of  125  parts  of  \  per  cent,  solution  of  the 
eosin,  and  100  parts  of  h  per  cent,  solution  of  the  methylene 
blue  Or  the  compound  body  formed  by  the  eosm  and 
methylene  blue  in  this  mixture  may  be  purchased  in  the  dry 
state  and  subsequently  dissolved  in  absolute  methylic  alcohol 
To  use  the  stain,  a  few  drops  are  poured  on  the  blood  film  and 
covered  to  prevent  evaporation  and  precipitation.  In  three 
minutes,  or  a  little  longer,  the  stain  is  rapidly  poured  off,  and 
afterwards  the  film  is  washed  in  distilled  water  from  five  to  ten 
seconds  untU  it  assumes  a  pink  colour.  It  is  then  dried  high  over 
the  flame,  or  in  the  air,  and  mounted  in  xylol  balsam. 

Leislman's  stain.— Two  solutions  are  prepared.  A,  a. 
1  per  cent,  solution  of  medicinal  methylene  blue  (Griibler)  in 
distilled  water,  rendered  alkaline  by  0-5  per  cent,  sodium 
carbonate.  Heat  this  to  65°  C.  for  12  hours,  and  aUow 
to  stand  at  room  temperature  for  10  days.  B,  eosin,  extra 
B  A.  (Griibler),  1  in  1,000  of  distilled  water.  Mix  equal 
volumes  of  A  and  B  and  stand  for  6  to  12  hours,  stiiTmg 
occasionally.  Collect  the  flocculent  precipitate  in  a  filter, 
and  wash  with  distilled  water.  Dry  and  powder  the  filtrate, 
which  has  a  green  metallic  lustre,  and  contains  the  active 
ingredient  of  the  Eomanowsky  stain.  (This  powder  has 
been  placed  on  the  market.)  Make  a  0-15  per  cent,  solution 
of  the  dye  iu  methylic  alcohol  and  keep  in  a  stoppered 
bottle.  , 

To  use  the  stain,  drop  three  to  lour  crops  ol  the  solution 
'on  the  unfixed  blood  film.  After  about  half -a-minute  to  one 
minute  add  six  to  eight  drops  of  distilled  water  and  mix 
them  by  moving  about  the  slide.  After  five  minutes  wash  off 
the  stain  with  distilled  water,  leaving  a  few  drops  of  the 
water  in  the  film  for  over  a  minute.  Dry  without  heat,  and 
mount  in  xj'lol  balsam. 

Staining  the  flagellated  hody.—K  sheet  of  thick  blotting- 
paper,  basing  rows  of  oblong  holes  (1  inch  by  |  inch)  cut  out 
in  it,  is  prepared ;  it  is  slightly  but  sufficiently  moistened  with 
water,  and  laid  smoothly  on  a  sheet  of  window  glass. 

A  patient  in  whose  blood  the  crescent  form  of  the 
parasite  abounds  is  -  selected.  His  finger  is  pricked  and  a 
droplet  of  blood,  the  size  of  a  large  pin's  head,  is  expressed.  A 
clean  microscope  slip  is  then  breathed  on  once,  and  the  droplet 
of  blood  immediately  taken  up  by  lightly  toucliing  it  with  the 
centre  of  the  breathed-on  surface  of  the  slip.  The  blood  is 
now  rapidly  and  somewhat  unevenly  spread  out  with  the 
needle  so  as  to  cover  an  area  of  about  |  inch  by  j  inch. 
The  slip  is  immediately  inverted  over  one  of  the  blotting- 
paper  cells  and  pressed  down  sufficiently  to  secure  thorough 
apposition  of  the  slip  to  the  paper,  without,  at  the  same  time, 
bringing  the  blood  into  contact  either  with  the  moistened 
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paper  forming  the  waU,  or  with  the  glass  forming  the  floor 
of  what  IS  now  a  very  perfect  moist  chamber.  The  rest  of  the 
paper  cells  are  rapidlj-  covered  with  blood-charged  slips  pre- 
pared m  the  same  way.  In  from  a  quarter  to  three-quarters 
ot  an  hour  the  slips  are  removed  and  dried  by  gently  warm- 
ing them  over  the  spirit  lami^— blood  surface  away  from  the 
flame.  When  dry  the  films  are  fixed  with  absolute  alcohol 
a  few  drops  being  poured  on  each.  After  ton  minutes  the 
alcohol  IS  dried  off,  and  a  few  drops  of  weak  acetic  acid 
{10  to  20  per  cent.)  are  laid  on  the  films  and  left  there 
long  enough  thoroughly  to  dissolve  out  all  the  hfemoglobin 


Fig.  23.-Yonng  tertian  parasite  ;  stained  with  methylene  blue,    (x  1000.) 

The  slides  are  then  washed  in  water  and  dried.  They  may 
now  be  stained  with  various  re-agents.  So  far,  I  have 
obtained  the  best  results  from  weak  carbol-fuchsine  (20  per 
cent.)  and  prolonged  staining.  The  stain  is  dropped  on  the 
i  k  wJrr'pf  ^Jt^^"^  ^/Itch-glass:  after  six  to  eight  hours 
It  IS  washed  off^  with  water,  the  slide  dried,  and  a  cover- 
glass  apphed  with  xylol  balsam. 

On  examining*  with  a  twelfth  immersion  lens 
slides   prepared   with    methylene  blue,  the  nuclei 

^ul^^^l  '"tended  to  preserve  the  slides,  a  cover- 

onTv  ?ho^.  1  tl>«r.'enscd  with,  and  the  immersion  Ions  used  vvitli 
only  the  cedar  oil  between  it  and  the  film.  For  inirposes  of 
diagnosis  this  suffices,  and  much  time  and  material  ^re  saved 
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of  the  white  corpuscles  are  seen  to  be  very 
deeply  stained,  the  protoplasm  of  the  white  corpuscles 
is  very  lightly  stained,  whilst  the  parasites  are  stained 
an  intermediate  tint,  and  show  up  sharply  enough  in 
the  faintly  tinted  red  blood  corpuscles  (Figs.  19,  23, 
24).  Contrast  staining  with  eosin  is  uncertam 
in  its  results  in  methylene  blue  preparations  ;  even 
in  practised  hands  good  preparations  are  the  excep- 


Fig.  24.— Tertian  rosettes ;  stained  with  metliylene  blue.   ( x  1000.) 

tion.  For  ordinary  purposes  I  do  not  recommend  it  ; 
it  is  superfluous,  troublesome,  and  unreliable. 

On  examining  successful  slides  prepared  by  any 
of  the  Romanowsky  methods  the  red  blood  cells  will 
be  found  to  be  stained  pale  pink  or  greenish  ;  the 
polynuclear  leucocytes  will  show  nuclear  network 
ruby-red,  the  margins  of  the  nuclei  being  sharply  de- 
fined, whilst  the  protoplasm  is  unstained,  except  such 
fine  eosinophil  granules  as  it  may  contain,  which  are 
red  ;  the  mononuclears  and  lymphocytes  have  sharply 
defined  ruby-red  nuclei  and  blue  protoplasm :  the  coarse- 
grained eosinophiles  have  a  less  deeply  stained  riiby- 
red  nucleus  and  pale  pink  granules ;  the  basophiles 
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liave  dark  purple-black  granules  and  ruby  -  red 
nucleus ;  nucleated  red  cells  have  almost  a  black 
and  sharply  defined  nucleus;  the  blood-plates  are 
deep  ruby-red  with  spiky  margins  and  sometimes  a 
pale  blue  peripheral  zone.  The  body  of  the  malarial 
parasite  is  stained  blue  and  the  chromatin  of  the 
nuclei  ruby-red,  and,  in  the  case  of  the  tertian 
parasite,  the  hasmoglobin  of  the  including  red  blood 
corpuscles  will  be  dotted  over  with  certain  fine  or 
coarse  red  gi-anules  known  as  Schiiffner's  dots. 

In  preparations  intended  to  display  the  flagellated 
body  most  of  the  slides  will  show  numbers  of  spheres 
and  several  or  many  well-stained  flagellated  bodies 
(Figs.  4,  5,  9).  Very  few  crescents  remain  untrans- 
formed.  If  the  slips  are  removed  and  dried  in  from 
five  to  ten  minutes  after  being  placed  on  the  blotting- 
paper  cells,  only  crescents,  ovals,  and  spheres  Avill  be 
found  ;  if  they  are  left  for  three-quarters  of  an  hour 
to  an  hour,  free  flagella,  and  what  Koss  calls  "  spent 
pigment,"  may  also  be  found,  the  latter  sometimes 
enclosed  in  phagocytes.  Occasionally  flagellated  bodies 
are  found  partially  included  in  phagocytes.  Prepara- 
tions stained  with  carbol  fuchsin,  as  above  described, 
make,  when  successful,  beautiful  preparations,  but 
they  do  not  differentiate  the  chromatin  of  the  nuclear 
elements.  To  show  this  some  form  of  the  Eomanow- 
sky  method  must  be  employed. 
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CHAPTER  III. 

CLASSIFICATION    AND  DESCRIPTION  OF  THE  MALARIA 
PARASITES  AND  THEIR  ASSOCIATED  FEVERS. 

It  may  be  asserted  in  a  general  way  that  the  different 
clinical  types  of  malarial  disease  are  associated  with 
different  and  corresponding  types  of  malaria  parasites. 
As  to  whether  these  different  types  of  parasites  are 
mere  varieties,  or  whether  they  are  distinct  species, 
the  evidence,  so  far,  is  insufficient  to  warrant  a  definite 
conclusion. 

The  point  is  by  no  means  easily  settled ;  nor  is 
it  likely  to  be  decided  until  we  are  in  possession  of 
more  detailed  information  about  the  mosquito  phase 
of  the  organism  and  the  relationship  of  the  various 
types  of  parasite  to  various  species  of  mosquito. 

Principles  of  classification  of  parasites. 
— Meanwhile,  the  varieties  or  possible  species  have 
been  classified  according  to  : — 

1.  The  duration  of  their  respective  life -cycles 
inside  the  human  body. 

2.  Their  morphological  characters. 

3.  The  clinical  phenomena  they  give  rise  to. 

4.  The  results  of  inoculation  experiments. 

It  may  be  said  that,  so  far  as  these  tests  go, 
there  is  evidence  either  of  plurality  of  species  or  of 
the  existence  of  very  stable  varieties.  That  is  to  say, 
a  particular  clinical  type  of  malarial  disease  is 
associated  with  a  parasite  of  more  or  less  definite 
morphological  form  and  intracorporeal  life  -  cycle, 
characters  which  are  maintained  when  the  parasite 
has  been  inoculated  experimentally. 

In  the  treatment  of  this  subject  the  classifica- 
tion suggested  by  Mannaberg  will  be  followed,  a 
classification   based   principally    on   the  iiivestiga- 
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tions  of  Golgi,  Marchiafava,  Bignami,  Celli,  Grassi, 
and  other  Italians,  as  well  as  on  his  own  most 
excellent  work. 

The  forms  of  the  malaria  parasite,  and  of  the 
diseases  they  give  rise  to,  may  be  divided  into  two 
comprehensive  groups— ^Ae  benign  and  the  malignant. 
A  principal  morphological  distinction  between  these 
two  groups  is  that  whereas  the  benign  parasites  never 
form  crescent  bodies,  the  malignant  parasites  form 
crescents ;  that  is  to  say,  the  intracorporeal  form  of 
the  gamete  of  the  benign  parasites  is  a  sphere  oi-  disc, 
that   of   the   malignant   parasites  a  crescent.  A 
principal  clinical  difference  between  the  two  is  that 
whereas  the  benign  parasite  rarely  or  never  gives  rise 
to  pernicious  attacks,  the  malignant  parasite  may 
and  frequently   does,  give   rise   to   such  attacks'. 
Herein  lies  an  important  practical  diagnostic  point, 
one  which  only  the  microscope  can  render  available. 

The  benign  parasites  are  of  two  kinds  :  One,  the 
quartan  parasite,  having  a  cycle  of  seventy-two  hours 
causing  a  fever  recurring  every  three  days— yuarton 
Jever  ;  the  other,  the  tertian  parasite,  with  a  cycle  of 
forty-eight  hours,  causing  a  fever  recurring  every 
two  days — tertian  fever. 

The  malignant  parasite  has  three  forms,  perhaps 
more  :— A  pigmented  parasite,  the  suh-tertian,\  of 

*  Many  authorities  refuse  to  recognise  more  tlian  one  species 
of  malignant  parasite,  tlie  differences  in  length  of  cycle  and 
pigmentation  described  in  the  text  being  re|arded  merely  as 
Sences.''''°'"°^   °"  circumstances,  "and"  not  ^s  spJcifi: 

.r.J  parasite  has  received  several  names,  none  of  them  quite 
appropriate.  Thus  the  Italians  call  it  "  .-estivo-autumnal, "  a  term 
appropriate  enough  in  Italy,  where  the  infection  is  ac^u  red  only 
StP^in  thp"?™'- ''"'^  r*""?"  ""^^t''^'        manifestly  inappro^ 

SinVtl  t  tll  tropical  parasite,"  a  name  equally  unsuitable, 
Te  tfonir  btn  Tf  f  the  parasite  emb.aces  countries  far  beyond 
W  D?  %n„,t .  te™^  '«"'>tertian  "  I  have  adopted,  follow- 
ing Dr.  .Sambons  suggestion.    It  implies  no  error  e  ther  as 

thf  Sli  ion^l  ''^"T";^^       g'^og'-'^Pl"-!  range,  and  it  ha 

hZ.--!  y  recommendation  of  approximating  to  the  name 
hemi-tertian,  app had  by  Hippocrates  and  the  ancients  to  the 
class  of  fevers  it  gives  rise  to. 


56 


Malaria. 


forty-eight,  or  approximately  forty-eight  hours'  cycle, 
a  pigmented  ^&r&site.— pigmented  quotidian — of  ap; 
proximately  twenty-four  hours'  cycle  ;  and  an  unpig- 
mented parasite — unpigmented  quotidian,  also  ap- 
proximately of  twenty-four  hours'  cycle. 
We  may  arrange  them  thus*  : — 

Benign      |  ^p^^^^.^-^^^^  |  Do  not  form  crescents 

i  Quotidian — pigmented     ]  „ 
Malignant^  Quotidian — unpigmented  I  ^^"^"^ 
\  Sub-tertian  f  crescents. 

Clinical  classification — Formerly,  classifica- 
tion  being  based  entirely  on  chnical  phenomena, 

*  To  simplify  a  complicated  subject,  I  have  not  attempted  to 
give  111  the  text  any  of  the  confusing  multiplicity  of  zoological 
names  a.pplied  by  various  writers  to  the  different  known  species 
of  Ua-mammba  m  man  and  animals.  The  following  classification 
of  species  and  grouping  of  names,  by  Eoss,  will  be  found  of  use  for 
reference.  It  will  be  observed  that  Koss  divides  the  family 
Hccmamcehida  into  two  genera,  the  shape  of  the  gamete  bein^' 
used  as  a  basis  for  classification.  ° 

FAMILY  :   H.EirAMa3BIDiE,  WASIELEWSKI. 

Genus  l.—B(emam(eba,  Grassi  and  Feletti.  The  mature  gameto- 
cytes  a,re  similar  m  form  to  the  mature  sporocytos  before  the 
spores  have  been  differentiated. 

Species  l.—Hmnamceba  danilciuskii,  Grassi  and  Feletti.  Syn.  • 
Lavcrama  danileicskii,  Grassi  and  Feletti,  in  part ;  Halterid- 
luin  damlewskn,  Labbe,  etc.  Several  varieties  -  possibly 
distinct  species.    Parasites  of  pigeons,  jays,  crows. 

bpecies  2.~3cumamcEba  relicta,  Grassi  and  Feletti.  Svn  : 
ncemamcebarelicta,  H.  subprwcox  +  H.  subimmaculata,  Grassi 
and  teletti-  Froteosoma  grassii,  Labbe,  etc.  Parasite  of 
sparrows,  larks,  etc. 

Species  3.~Bmnamceba  malarial,  Grassi  and  Feletti.  Syn  • 
Hiemamaba  lavcrani,  Labbe,  in  part.  Parasite  of  quartan 
lever  m  man.  ^ 

f'"^'  ^^'''^^^i  '"^"'^  Feletti.   Syn.  :  Hcvma- 
nueba  laveram,  Labb^  in  part.    Parasite  of  tertian  fever  of 

^^'^'^a>n^^^T'^"''\  ^V'-  Syn.  :  Zavcrania,  in  part  + 

We  n  r  '""'^  '^'^'1  Fel^«i.    The  gametocytl^ 

have  a  special  form  (crescentic) 

hpecies.~ffamome7iaspra;cox,  Grassi  and  Feletti.    Syn  •  Hcema- 

Sevcll  t.r:if    "''""'"•T^  Lal'be,   in  pai't,  etc. 

iWuln,    ,  !  -fr?"'''"^  «Pe<=ies.    Parasite  of  the 

man      '  ''^"^^"eut.  pernicious,  or  aistivo-autumnal  fever  of 
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malarial  diseases  were  divided  into  quotidian,  tertian, 
and  quartan  intermittents  or  agues,  and  remittents. 
But  since  it  lias  been  found  tliat  what  was  designated 
remittent  fever  is  produced  by  quartan,  tertian,  and 
quotidian  parasites— the  fact  of  intermittency  or  re- 
mittency  being  more  or  less  a  matter  of  accident— it 
has  been  considered  advisable  to  expunge  the  term 
remittent  fever  as  indicative  of  a  distinct  species  of 
malarial   disease.    Any  one  of   the  five  kinds  of 
parasites  enumerated  may  cause  what  was  known 
as    remittent     fever.     The    intermittency   or  re- 
mittency    of   any  given    fever  depends,    in  great 
measure,  on  the  simultaneousness  or  the  reverse  of 
the  maturation  of  the  swarm  of  parasites  giving 
rise  to  it.     If   all    the   parasites   present  are  of 
nearly  the  same  age,  they  mature  approximately 
simultaneously,  and  we  have  an  intermittent ;  if  they 
are  of  different  ages,  they  mature  at  different  times 
scattered  over  the  twenty-four  hours,  and  we  have 
whjtt  was  known    as    a   remittent.    Further,  two 
generations  of  tertian  parasites  maturing  on  successive 
days  will  produce  a  quotidian  fever,  Tertiana  diiplex; 
two  generations  of  quartan  parasites  maturing  on 
successive  days  will  produce  fever  fits  on  two  succes- 
sive days  followed  by  one  day  of  freedom,  Qiiartana 
dnpiex;  tliree  generations  of  quartan  parasites  will 
produce  what  clinically  appears  to  be  a  quotidian 
tevei^  but  in  reality  is  a  Quartana  triplex. 

Present    classification    not    final  The 

classification  adopted  must  not  be  accepted  as 
fanal  ;  at  best  it  is  merely  provisional.  In  actual 
practice  it  may  be  hard,  often  impossible,  to  brino- 
the  cases  met  with  into  exact  line  with  such  an 
arrangement.  Moreover,  as  this  classification  is  based 
principally  on  _  observations  made  in  a  very  limited 
district,  principally  in  Italy,  and  principally  on 
Roman  fevei-s,  it  may  not  apply  to  the  entire  malarial 
world.  That  it  lies  ou  a  substratum  of  fact 
there  can  be  no  doubt;  nor  can  there  be  much 
aoubt  that  It  has  in    many  particulars  a  general 
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application  to  malarial  disease  as  found  all  over  the 
world.  Still,  judging  from  clinical  facts,  there  seems 
ground  for  believing  that  there  are  other  species  or 
varieties  of  the  malaria  parasite  besides  those  described 
by  the  Italians,  and  that  the  list  here  given  will  have 
to  be  enlarged  or  recast  in  the  future.^  Men  with 
extensive  experience  of  malarial  disease  in  their  own 
persons  tell  us  that  they  can  discriminate  by  their 
sensations  and  symptoms  between  the  fevers  of 
different  localities.  Analogy  would  incline  us  to 
believe  that  clinical  differences  of  this  sort  depend  on 
differences  in  the  determining  parasites.  How  very 
different,  for  example,  are  the  htemoglobinuric  fevers 
of  Africa  and  the  bilious  remittents  of  India.  Is  it 
not  probable  that  they  depend  on  specifically  distinct 
parasites,  or,  at  least,  on  more  or  less  definite 
varieties  % 

CLINICAL    PHENOMENA    OF  MALAEIAL  FEVER. 

Before  proceeding  with  a  description  of  the 
various  malaria  parasites  and  their  associated  fevers, 
there  are  certain  generalities  which,  to  save  repetition, 
.had  better  be  mentioned  here. 

f  iitcrinitteiit  fever  or  ag:ue. — Every  typical 
malarial  fever  is  made  up  of  a  series  of  pyrexial 
attacks  which  recur  at  definite  intervals  of  twenty- 
four,  forty-eight,  or  seventy-two  hours.  Each  attack 
consists  of  a  stage  of  rigor,  a  stage  of  heat,  and  a  stage 
of  sweating  ;  these  are  followed  by  a  period,  "  the  in- 
terval," of  apyrexia— actual  or  relative.  The  duration 
and  intensity  of  the  constituent  stages  vary  consider- 
ably. On  the  whole,  they  observe  a  certain  proportion 
to  each  other ;  as  a  rule  the  more  pronounced  the 
rigor,  the  higher  the  fever,  and  the  more  profuse  the 
sweating.  Such  attacks,  with  well-marked  intervals 
of  apyrexia,  are  designated  intermittent  fevers  or 
agues.  The  expression  "  ague  "  is  applied  only  to 
intermittents  having  a  pronounced  rigor  stage. 

Premonitory  stage.  —  Before  rigor  sets  in,  and 
sometimes  for  several  days  before  the  actual  disease 
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declares  itself,  there  nicay  or  tliere  may  not  be  a 
premonitory  stage  marked  by  lassitude,  a  desire  to 
stretch  the  limbs  and  to  yawn,  aching  of  the  bones, 
headache,  anorexia,  perhaps  vomiting,  perhaps  a 
feeling  as  of  cold  water  trickling  down  the  back.  If 
the  thermometer  be  used,  it  will  be  found  that  body- 
temperature  has  begun  to  rise,  it  may  be  some  two 
or  three  hours  before  the  other  and  more  striking 
symptoms  which  ensue  set  in;  or  it  may  be  that  the 
threatened  attack  will  subside  spontaneously  without 
culminating  in  the  more  pronounced  phenomena  of  a 
fully  developed  ague. 

Cold  stage. — When  rigor  sets  in  the  feeling  of* 
cold  spreads  all  over  the  body,  becoming  so  intense 
that  the  teeth  chatter  and  the  patient  shivers  and 
shakes  from  head  to  foot.  He  seeks  to  cover  himself 
with  all  the  wraps  he  can  lay  hands  on.  Vomiting 
may  become  distressing.  The  features  are  pinched, 
the  skin  is  blue  and  cold-looking,  the  fingers  are 
shrivelled.  But  the  feeling  of  cold  is  entirely  sub- 
jective ;  if  the  temperature  be  taken,  it  is  found  to 
be  already  several  degrees  above  normal,  and  to  be 
rapidly  mounting.  In  young  children  it  is  not  at 
all  unusual  to  have  a  convulsive  seizure  at  this  stage ; 
a  fact  that  has  to  be  borne  in  mind,  as  it  is  very  apt 
to  lead  to  ideas  of  epilepsy. 

Hot  stage. — After  a  time  the  shivering  gradually 
abates,  giving  place  to,  or  alternating  with,  waves  of 
warmth  and,  before  long,  to  persisting  feelings  of 
intense  heat  and  febrile  distress.  The  wraps,  which 
before  were  so  eagerly  hugged,  are  now  tossed  off; 
the  face  becomes  flushed  ;  the  pulse  is  rapid,  full, 
and  bounding  ;  headache  may  be  intense  ;  vomiting 
frequent ;  respiration  hurried  ;  the  skin  dry  and 
burning;  the  thermometer  mounting  to  104°,  105°, 
106°,  or  even  higher. 

Sweating  stage.  —  After  one  or  more  hours  of 
acute  distress  the  patient  breaks  out  into  a  profuse 
perspiration,  the  sweat  literally  running  off  him 
and  saturating  his  clothes  and  bedding.    With  the 
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appearance  of  diaphoresis  the  fever  rapidly  declines  ; 
headache,  vomiting,  thirst,  and  febrile  distress  gmng 
place  to  a  feeling  of  relief  and  tranquillity.  By 
the -time  the  sweating  has  ceased  the  patient  may 
feel  quite  well  ;  a  little  languid,  perhaps,  but  able 
to  go  about  his  usual  occupation.  The  bodily  tem- 
perature is  now  often  sub-normal,  and  may  remain 
so  until  the  approach  of  the  next  fit  one,  two,  or 
three  days  later. 

Duration  of  the  Jit.— The  duration  of  an  ague 
fit  and  of  its  constituent  stages  is  very  variable.  On 
an  average  it  may  be  put  at  six  to  ten  hours ;  the 
cold  stage  occupying  about  an  hour,  the  hot  stage 
from  three  to  four  hours,  the  sweating  stage  from 
two  to  four  hours. 

The  urine  in  ague. — During  the  cold  .stage  the 
urine  is  often  limpid  and  abundant,  and  is  passed 
frequently  ;  but  during  the  hot  and  sweating  stages 
it  is  scanty,  loaded,  sometimes  albuminous.  The 
amount  of  urea  is  increased,  particularly  during  the 
cold  stage  ;  and  so  are  the  chlorides.  The  phosphates, 
on  the  contrary,  diminished  during  the  rigor  and  hot 
■  stages,  are  increased  during  defervescence.  The  aug- 
mentation in  the  excretion  of  urea  commences  several 
hours  before  the  subjective  symptoms  of  the  attack 
begin,  attains  its  maximum  towards  the  end  of  rigor, 
and  decreases  during  the  hot  and  sweating  stages, 
although  still  continuing  above  the  normal  standard. 
The  excretion  of  carbonic  acid  follows  a  correspond- 
ing course.  Dr.  Sydney  Ringer  was  the  first  to  point 
out  the  interesting  fact  that,  although  the  return  of 
fever  may  be  prevented  by  the  administration  of 
quinine,  yet,  for  a  time,  a  periodic  increase  in  the 
excretion  of  urea  occurs  on  the  days  on  which  the 
fever  fit  was  due.  The  urine  is  often  deeply  coloured, 
giving  with  nitric  acid  the  play  of  colour  charac- 
teristic of  bile  pigment,  or  the  brown  colour  described 
by  Giibler  as  "  hismapheic."  Glycosuria  does  occur, 
but  is  by  no  means  common. 

The  spleen  clurimj  the  fit. — The  spleen  becomes 
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enlarged  to  a  greater  or  less  extent  during  rigor. 
At  first  the  swelling  disapj^ears  in  the  interval,  but  it 
tends  to  become  more  or  less  of  a  chronic  feature  if 
the  attacks  recur  frequently,  more  especially  if  they 
are  associated  with  pronounced  cachexia. 

Period  of  the  day  at  which  ague  commences.- — 
Two-thirds  of  agues  come  off  between  midnight  and 
midday.  This  is  a  fact  to  remember  in  diagnosis ; 
especially  wlien  we  have  to  face  the  possibility  of 
recurrent  pyrexial  attacks  being  dependent  on  such 
conditions  as  liver  abscess,  tuberculosis,  and  septic 
states — conditions,  be  it  remarked,  in  which  febrile 
recurrence  takes  place  almost  invariably  during  the 
afternoon  or  evening. 

Atypical  ag'iics.  —  Cases  are  frequently  met 
with  in  which  all  of  the  above  symptoms  are  very 
much  toned  down  ;  in  which,  perhaps,  a  periodic- 
ally recurring  feeling  of  coldness,  followed  by  languor, 
or  a  slight  headache,  or  a  slight  rise  of  temperature, 
is  the  only  symptom  indicating  the  presence  of 
the  malaria  parasite  in  the  blood.  In  some  fevers, 
and  these  by  no  means  the  least  dangerous,  the 
subjective  symptoms  may  at  first  be  of  so  mild  a 
character  that  the  patient  is  able  to  go  about  his 
duties  with  a  body  -  temperature  of  103°  or  104°; 
he  may  have  no  severe  rigor,  no  headache,  no 
severe  gastric  symptoms,  no  acute  febrile  distress  of 
a  disabling  character.  Some  of  the  African  fevers — 
so  liable  to  assume  suddenly  a  pernicious  character 
—are  of  this  nature.  On  the  other  hand,  notwith- 
standing a  comparatively  slight  rise  of  temperature, 
headache,  prostration,  or  vomiting  may  be  extremely 
distressing.  There  is  an  infinite  variety  in  this  respect. 
Evidently  the  toxin — if  toxin  there  be — of  the  malaria 
parasite  is  far  from  being  a  simple  body  ;  probably, 
like  tuberculin,  it  contains  several  ingredients  arranged 
in  different  proportions  in  the  several  varieties  of 
the  parasite.  Doubtless,  also,  the  degree  of  infection, 
various  combinations  of  the  varieties  of  parasite,  and 
individual  idiosyncrasy  play  a  part  in  determining 
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the  intensity  and  character  of  the  reaction  of  the 
body  to  the  parasite. 

Terms  employed.  —  Acute  malarial  attacks 
which  I'ecur  daily  are  called  qiiolidian  ague  ;  if  they 
recur  every  second  day,  they  are  called  tertian  ague  ; 
if  every  third  day,  they  are  called  qihartan  ague. 
As  a  rule,  the  attacks  tend  to  occur  about  the 
same  time  every  day.  In  some  cases  the  time  of 
recurrence  becomes  earlier  each  day  ;  such  fevers  are 
said  to  anticipate.  Or  they  may  occur  at  a  later 
hour,  in  which  case  they  are  said  to  postpone.  When 
the  individual  paroxysms  are  prolonged,  so  that  one 
attack  has  not  concluded  before  the  next  commences, 
the  fever  fits  are  said  to  be  suhintrant.  When  the 
fit  is  prolonged  and  periodicity  is  marked  by  only 
a  slight  fall  of  temperature,  a  slight  sweating,  a 
slight  feeling  of  chilliness,  the  fever  is  said  to  remit — 
to  be  a  remittent.  Sometimes  there  is  no  remission  ; 
such  a  fever  is  said  to  be  continued.  It  occasionally 
happens  that  two  distinct  pyrexial  attacks  come  off 
the  same  day  ;  such  a  fever  is  said  to  be  double.  All 
sorts  of  blendings  of  malignant  infections,  benign 
•tertians,  and  quartans  occur ;  in  such  the  infection  is 
said  to  be  a  mixed  injection. 

Relation  of  the  phenomena  of  the  fever 
lit  to  the  stag:es  of  the  parasite.  —  All  the 
differences  and  peculiarities  in  the  clinical  phenomena 
of  a  malarial  attack,  as  indicated  by  the  foregoing 
terms,  complicated  and  hard  to  interpret  in  many 
cases  though  they  be,  are,  it  is  believed,  directly  cor- 
related to  the  phases  of  the  intra-corporeal  life  of  the 
parasite ;  this  organism  is,  in  fact,  the  key  to  their 
interpretation.  As  already  mentioned,  as  the  time  of 
rigor  approaches,  the  pigment  of  the  parasite,  hitherto 
scattered  throughout  the  substance  of  the  little 
animal,  becomes  concentrated,  and  the  sporulating 
body  develops.  Shortly  before  and  during  rigor,  and 
as  a  direct  cause  of  rigor,  these  sporulating  bodies 
are  breaking  up  and,  presuinabl)^,  liberating  their 
toxins.    At  the  end  of  rigor,  during  the  hot,  and 
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during  tlie  sweating  stages,  tlie  young  parasites  of 
the  new  generation — the  small  intracorpuscular 
bodies,  and  the  leucocytes  carrying  the  pigment 
liberated  at  the  breaking  up  of  the  sporulating 
bodies — are  in  evidence,  and  the  toxins  liberated  at 
the  same  time  are  being  eliminated.  During  the 
interval  the  intracorpuscular  parasites  grow,  become 
pigmented,  and  prepare  for  maturation.  Fi'om  the 
fact  that  parasites  are  present  in  the  blood  during 
apyi'exia,  and  often  in  great  abundance,  it  is  evident 
that  it  is  not  the  mere  presence  of  the  parasite  in 
the  blood  corpuscle  that  causes  the  fever ;  most 
likely,  as  suggested,  the  pyrogenic  agency  is  some 
toxin  which  is  liberated  when  the  sjJorulating  parasite 
breaks  up  and  becomes  free  in  the  liquor  sanguinis. 
Consequently,  we  find  that  in  remittent  and  continued 
types  of  malarial  fevers  sporulating  parasites  may  be 
met  with  at  all  stages  of  the  fever  ;  and,  conversely, 
that  when  parasites  at  all  stages  of  development  are 
met  with,  the  associated  fever  is  probably  remittent, 
irregular,  or  more  or  less  continued  in  type. 

The  foregoing  are  generalities  which  ajjply  to  all 
the  types  of  malarial  infection. 

QUARTAN  INFECTION. 

The  parasite. — The  parasite  of  quartan  fever 
(Plate  I.,  Fig.  1)  has  a  cycle  of  seventy -two  hours. 
At  its  earliest  stages  of  epicorpuscular,  and  of  early 
unpigmented  intracorpuscular  life  it  takes  the  form 
of  a  small,  roundish,  clear  speck  (Plate  I.,  Fig.  1,  a), 
showing  up  somewhat  distinctly  against  the  hjemo- 
globin  of  the  invaded  corpuscle.  At  this  stage,  as 
contrasted  with  the  other  varieties  of  malaria  parasites, 
it  is  further  distinguished  by  the  feebleness  of  its 
amceboid  movement.  Later,  as  soon  as  it  becomes 
pigmented  (Plate  I,  Fig.  1,  b,  c,  d,  e,f),  all  amceboid 
movement  ceases.  Relatively  to  the  other  malaria 
parasites,  the  pigment  carried  by  tlie  quartan  is  large 
in  amount  and  coarse  in  grain,  sometimes  forming 
short  rods.    The  sporulating  parasite  (Plate  I.,  Fig.  1, 
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g,  h)  is  made  up  of  eiglit  to  ten  elements  arranged 
daisy-fashion  and,  usually,  very  symmetrically  around 
the  now  centrally  placed  and  massive  block  of  very 
black  pigment.  About  the  centre  in  each  of  the 
spherical  or  pear-shaped  spores,  which  are  slightly 
rough  in  outline,  a  shining  nucleolus  can  usually  be 
readily  made  out. 

The   gamete,    or   sexual   form,  is    a  spherical 
pigmented    body   looking   like    an   ordinary  large 
intracorpuscular    pigmented     parasite     (Plate  I., 
Fig.  1,  i)  that  has  escaped  from  the  red  corpuscle 
in  which  it  had  develojDed.    It  may  be  I'ecognised 
sometimes  by  the   very  active   movement   of  the 
pigment  granules.     This  phase,  rarely  seen,  occurs 
almost  exclusively  during  the  pyrexial  stage  of  the 
cycle.    Further,  the  quartan  parasite  does  not,  as  does 
that   next  to   be  described — the    tertian  parasite, 
cause  marked  enlargement  of  the  blood  corpuscle  in 
which  it  lies.    When  mature  it  completely  fills  the 
normal-sized  corpuscle,  scarcely  a  rim  of  ha3moglobin 
being  visible  (Plate  I.,  Fig.  1,  e)  ;  so  that  it  sometimes 
looks  at  this  stage  as  if  it  were  a  free  and  independ- 
.  ent  body  floating  about  in  the  liquor  sanguinis.*  All 
quartan  parasites  do  not  proceed  to  spore  formation, 
or  to  gamete  formation  ;  some  are  said  to  degenerate 
into  the  j^eculiar  clear,  dropsical-looking  spheres,  filled 
with  dancing  particles  (Plate  I.,  Fig.  1,  i),  which  form 
a  striking  feature  in  certain  malarial  bloods.    A  con- 
siderable proj)ortion  of  these  free,  dropsical-looking 
bodies  with  active  pigment  are  pi'obably  male  gam- 
etes which,  after  being  placed  on  the  microscope 
slide,  and  after  escaping  from  corpuscles,  have  failed 
to  project  fiagella ;  others,  doubtless,  are  gi-anular 
female  gametes.    The  failure  to  exflagellate,  in  many 
instances,  is  probably  not  normal ,  but  an  effect  of 
mechanical  disturbance  from  pressure  of  the  cover- 
glass,   or  of   other  circumstances  inherent  to  the 

*  In  malarial  blood  the  corpuscles  are  apt  to  vary  in  size  as  in 
other  anremic  conditions.  A  quartan  parasite  in  a  megalocyte 
may  therefore  simulate  a  tertian. 
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artificial  conditions  under  which  we  necessarily  ob- 
serve these  bodies.  In  more  normal  conditions,  as 
in  the  mosquito,  exfiagellation  may  be  more  frequently 
effected. 

The  "daisy" — as  it  is  sometimes  called — or  sporo- 
cyte  form  of  the  quartan  parasite,  is  more  frequently 
seen  in  the  peripheral  blood  than  is  the  correspond- 
ing phase  of  the  other  malarial  parasites.  For  this 
reason,  and  because  of  the  easy  visibility  of  the  para- 
site at  all  its  stages  OAving  to  its  size  and  to  the  large 
amount  of  pigment  it  carries,  and  because  the  entire 
intracorporeal  cycle  is  completed  in  the  peripheral 
blood,  the  quartan  is  the  best  form  of  malaria 
parasite  for  the  beginner  to  study. 

Oeog^iapliical  tlislributioii.— The  fever  which 
the  quartan  parasite  gives  rise  to — single,  double,  or 
treble  quartan  ague — is,  relatively,  much  more  common 
in  temperate  latitudes  than  in  the  tropics.  Formerly 
it  was  common  enougli  in  England  ;  it  is  still  far 
from  rare  in  the  malarious  districts  of  north  and 
mid-Europe  and,  doubtless,  elsewhere  under  similar 
climatic  and  telluric  conditions.    But,  as  we  proceed 
south,  it  becomes,  relatively  to  the  other  forms  of 
malaria,    rarer.    In    the    tropics   in  some  highly 
malarious  places  it  is  unknown.    Thus  in  a  paper 
read  at  the  Calcutta  Medical  Congress  of  1894,  Dr. 
Crombie  mentions  that  in  his  large  experience  he 
rarely  saw  quartan  ague.    As  his  experience  applied 
particularly  to  Calcutta  and  its  environs,  it  may  not 
hold  for  the  whole  country  ;  in  fact,  Eoss  and  others 
state  that  the  quartan  parasite  is  common  enough  in 
Madras  and  elsewhere  in  India.    I  have  seen  it  in 
blood  films  from  Mauritius ;   Eoss  mentions  it  as 
occurring  in  Sierra  Leone.    Doubtless  it  occurs  in 
limited  districts  throughout  the  tropics.  Thus,  though 
relatively  rare  in  many  of  the  West  India  Islands, 
it  is  a   common  form,  according   to  Freeman,  in 
Antigua.     The   general   statement,   however,  that 
quartan  ague  is  more  a  disease  of  the  temperate  zones 
tlian  of  the  tropics,  probably  expresses  the  truth. 
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The  fever.— The  ague  fit  in  quartan  is  generally 
smart  while  it  lasts,  and  well  defined  as  regards  its 
constituent  stages  (Fig.  25).  It  does  not  tend  so 
markedly,  as  is  the  case  with  the  other  malarial 
infections,  to  the  rapid  development  of  cachexia. 
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Fig.  25.— Chart  of  quartan  agiio. 

Although  the  individual  attacks  are  very  amenable 
to  quinine,  the  infection  appears  to  be  of  a  more 
persistent  nature  than  that  of  tertian  and  sub-tertian 
malaria ;  attacks  therefore  are  prone  to  recur  during 
several  years. 

TERTIAN  INFECTION. 

The  parasite.— The  early  stage  of  the  benign 
tertian  parasite  (Plate  I.,  Fig.  2)  resembles  tliat  of  the 
quartan  inasmuch  as  it  consists  of  a  small  pale  speck 
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on,  or  ill,  the  invaded  red  blood  corjDUScle  (Plate  I., 
Fig.  2,  a) ;  it  differs  in  exhibiting  very  much  greater 
amceboid  activity,  changing  its  form  and  location  in 
the  corpuscle  incessantly,  besides  pushing  out  and 
retracting  pseudopodia  (Plate  I.,  Fig.  2,  b).  This 
amoeboid  activity   persists  during  growth  and  the 
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Fig.  26 — Cliart  of  benign  tertian  ague. 

acquisition  of  pigment,  though  in  a  progressively 
diminishing  degree  ;  it  gives  rise  to  great  and  rapidly 
changing  irregularities  in  the  contour  of  the  parasite 
(Plate  I.,  Fig.  2,  c,  d,  e).  It  is  almost  entirely 
suspended  by  the  time  pigment  -  concentration  is 
effected.  In  the  tertian  parasite  the  pigment  par- 
ticles are,  on  the  whole,  finer  tlian  those  of  the 
quartan  parasite  ;  and,  moreover,  are  in  a  state  of 
much  more  active  and  incessant  movement,  constantly 
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clianging  their  position  in  the  peripheral  region  in 
which  they,  for  the  most  part,  seem  to  lie  (Plate  I., 
Ficr  2  /).  Another,  and  highly  characteristic,  ac- 
companiment of  tertian  infection  is  the  considerable 
hypertrophy  and  marked  decolorisation  of  the  corpuscles 
containing  the  parasite  (Plate  I.,  Fig.  2,  d,  e,  /,  cj). 
Sometimes  the  affected  corpuscles  seem  nearly  twice  the 
diameter  of  the  healthy  ones  ;  and  nearly  always,  if 
the  parasite  is  of  any  magnitude,  the  rim  of  hsemoglobm 
has  a  "  washed-out "  look,  sometimes  being  almost 

colourless.  .  .i 

In  corpuscles  invaded  by  the  tertian  parasite,  the 
Eomanowsky  strain  brings  out  a  feature  which  does 
not  occur  in  tliose  attacked  by  quartan  or  sub-tertian 
parasites.  In  tertian  invaded  corpuscles  the  hremo- 
crlobin  is  speckled  with  chromophile  particles  called 
Schiifner's  dots.  This  is  a  feature  of  some  diagnostic 
value  Jn  the  very  young  phases  of  the  parasite  it  is 
not  aiways  present ;  unfortunately  for  its  diagnostic 
value,  these  are  just  tbe  phases  that  are  difficult 
to  diagnose  from  quartans  and  sub-tertians. 

In°the  tertian  parasite,  when  segmentation  is  com- 
pleted, the  resulting  body,  instead  of  the  very  sym- 
metrical, daisy- like  figure  of  the  quartan,  resembles 
rather  a  cluster  of  grapes  in  some  more  or  less  central 
part  of  which  one  or  two  masses  of  black  pigment 
have  accumulated  among  the  berries  (Plate  I.,  Fig.  2, 
h;  also,  Figs.  1  and  2,  6).  The  little  spores  formmg 
the  cluster— fifteen  to  twenty-six  in  number— are 
smaller,  smoother,  and  more  spherical  than  those  of 
the  quartan  parasite  ;  seldom,  in  the  unstained  con- 
dition, exhibiting  their  nucleoli.  I  believe  that  in 
natural,  uncompressed  conditions  the  tertian  "rosette,' 
as  it  is  called,  or  sporocyte,  tends  to  pass  from  the  disc 
form,  impressed  on  it  originally  by  the  shape  of  the  cor- 
puscle, to  something  more  approaching  a  globular  form. 

In  benign  tertian,  as  in  the  quartan  parasite,  the 
gamete  is  a  spherical  body  resembling  very  closely  the 
mature  parasite  from  which  the  sporulating  body  is 
evolved  (Plate  I.,  Fig.  It  is  seen  more  particu- 
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PLATE  II. 

Fifi.  1.— Parasites  of  the  pigmented  malignant  quotidian  {Marchia/avo 
and  Bignami).  Fig.  2.— Bruin  ciipillaries  containing  malaria  parasites. 
A,  transverse  section  ;  the  blood  corpuscles  at  periphery  invaded  by  »m 
pigmented  parasites ;  b,  vessel  filled  with  sjiortilating  iinpignientcd 
parasites ;  c,  blood  corpuscles  in  capillary,  and  others  free  in  the  biain 
Bubstance,  each  containing  small  pigmented  jiarasites  (Mannnbtrg). 
P'ig.  3. — Pernicious  malaria  (spleen).  Fig.  4. -Pernicious  malaria  (liver). 
(Kehch  and  Kiener.) 
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larly,  just  as  in  tlie  case  of  tlie  quartan  infection, 
after  and  not  unfrequently  about  the  time  of  rigor. 
The  tertian  gamete  is  considerably  larger  than  that  of 
the  quartan  and  sub-tertian  parasite. 

Ooo$;ra|>liical  distrilmtioii.— The  benign  ter- 
tian parasite,  probably  the  commonest  form  of  malaria 
parasite,  occurs  in  temperate  and  tropical  latitudes 
alike.  It  is  often  found  as  a  double  infection,  and  is, 
perhaps,  the  most  frequent  cause  of  quotidian  as  well 
as  of  tertian  agues. 

Tlic  fever. — The  fever  it  gives  rise  to,  except  in 
the  matter  of  the  spacing,  which  is  one  of  forty-eight 
hours,  resembles  that  caused  by  the  quartan  parasite 
(Fig.  26). 

MALIGNANT  INFECTIONS. 

Many  authorities  refuse  to  recognise  more  than 
one  species  of  crescent-forming  parasite.  On  the 
other  hand,  carefully-conducted  observations,  both 
microscopical  and  clinical,  seem  to  indicate  a  plurality 
of  species.    I  shall  follow  the  latter  view. 

The  three  parasites  (Plate  I.,  Fig.  3,  and  Plate 
II.,  Fig.  1)  described  by  the  Italian  pathologists  in 
connection  with  malignant  malarial  infection,  although 
often  associated  together  as  well  as  with  the  benign 
parasites,  are  each  of  them  occasionally  found  in  what 
might  be  termed  a  pure  culture.  From  a  study  of 
such  cases  the  morphological  and  distinguishing  char- 
acters of  the  different  species,  and  their  special  patho- 
logical effects,  have  been  more  or  less  satisfactorily 
made  out.  Although  much  remains  to  be  done, 
enough  is  already  known  to  enable  us,  in  a  measure, 
to  differentiate  them  from  each  other  as  well  as  from 
the  benign  parasites,  and  to  justify  their  being  placed 
in  a  group  by  themselves. 

Characters  possessed  in  common  by  the  malignant 
parasites.  — One  notable  feature  in  regard  to  them  is 
that  they  are  very  much  smaller  than  the  benign 
parasites.  The  earlier  unpigniented  phase,  owing 
partly  to  minuteness,  partly  to  its  forming  but  a  thin 
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and  very  transparent  amoeba  in  the  luenioglobin,  is 
hard  to  see.   When  first  mounted  on  the  sUde  the  amoe- 
boid movements  are  very  active  (Plate  I.,  Fig.  3,  d). 
In  a  short  time  these  subside  somewhat,  and  then  the 
bttle  parasites  tend  to  assume  a  more  passive  condition 
and  to  arrange  themselves  as  tiny,  though  very  definite 
and  easily  recognised,  rather  bright,  colourless  rings 
(Plate  I.,  Fig.  3,  a,  b,  c,  e).     Sometimes  these  rings 
may  revert  to  the  amoeboid   condition,   and  this, 
perhaps,  for  several  times  in  succession  ;  ultimately 
the  ring  form  becomes  permanent.    Multiple  infection 
of  individual  corpuscles  (Plate  I.,  Fig.  3,  g)  is  often 
encountered,  and  this  much  more  frequently  than  in 
the  benign  infections  ;  doubtless,  this  is  OAving  to  the 
prodigious  number  of  parasites  in  some  mulignant 
infections.    As  development  advances,  the  invaded 
corpuscles  seem  to  be  filtered  out  by  the  capillaries 
and  small  arteries  (Plate  II.,  Fig.  2,  A,  b,  c)  of  the 
deeper  viscera  and  of  the  bone  marrow.    So  that  even 
in  severe  infections  the  later  pigmented  stages  are  by 
no  means  proportionately  represented  by,  or  even  fre- 
quently encountered  in,  fiinger  blood  ;  the  sporulating 
stage  (Plate  I,  Fig.  3,         stUl  less  so.    To  find 
numerous  examples  of  the  more  advanced  stages  of 
these  parasites  it  is  necessary  to  aspirate  splenic 
blood,  or  to  search  in  fatal  cases  in  the  deeper  viscera, 
or  in  the   bone  marrow  immediately  after  death. 
Owing  to  this  absence  of  the  more  advanced  forms 
from  the  peripheral  circulation,  the  duration  of  the  life- 
span of  these  parasites  is  difficult  to  fix  ;  probably  it 
varies  between  twenty-four  and  forty-eight  hours,  being 
not  very  constant  even  in  the  same  type. 

"  Brassy  bodies." — Malignant  parasites  frequently 
lead  to  a  peculiar  shrivelling  of  the  invaded  corpuscles, 
resulting  in  the  formation  of  a  crenated,  or  folded, 
very  dark  corpuscle.  This  dark,  irregularly-shaped 
corpuscle  the  Italians,  from  its  colour,  have  designated 
"  brassy  body  "  (Plate  I.,  Fig.  3,  e).  In  the  interior 
of  these  dark,  shrivelled  corpuscles  the  parasite  can 
o-enerally  be  made  out  as  a  minute,  pale  ring. 
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The  crescent  body  characterintic. — Most  distinctive 
feature  of  all,  the  malignant  parasites  alone  form 
crescent  gametes. 

Time  wheji  cresce7its  apjjear ;  not  a  fever  form. — 
It  has  been  already  remarked  that  these  crescent 
bodies  are  not  to  be  seen  at  the  very  commencement 
of  an  infection.  A  week  usually  elapses  between  the 
first  appearance  in  the  peripheral  blood  of  the  small, 
intracorpuscular  parasites  and  the  first  appearance  of 
the  crescent  bodies.*  Once  the  hxtter  begin  to  a])pear 
they  generally  tend  to  increase  in  number  during  a 
few  days.  They  may  persist,  though  after  a  time  in 
decreasing  numbers,  in  the  circulation  for  one,  two, 
three  or  even  six  weeks  after  the  small,  fever-causing 
intracorpuscular  parasites  and  their  associated  fever 
have  disappeared,  whether  spontaneously  or  in  conse- 
quence of  the  administration  of  quinine.  Although 
when  given  early  in  an  infection  quinine  may  prevent 
the  appearance  of  crescents,  yet,  when  they  are  once 
formed,  this  drug  has  apparently  no  influence  on 
these  bodies  nor  on  their  capacity  for  exfiagellation. 
The  crescent  body  does  not  cause  fever.  Its  presence 
is  usually  associated  with  mai'ked  cachexia. 

It  is  a  singular  fact  that  in  many  of  the  worst 
types  of  tropical  malaria — as  that  of  tropical  Africa — 
crescents  are  few  in  number,  and  in  some  instances 
cannot  by  ordinary  examination  be  found.  A.  Plehn 
states,  that  during  a  period  of  two  years  in  Africa  he 
only  once  saw  the  flagellated  body.  On  the  other 
hand,  when  we  meet  with  these  African  infections  in 

*  There  lias  been  a  good  deal  of  speculation  as  to  why  certain 
parasites  develop  into  sporocytcs,  whilst  others  become  gamet- 
ocytes.  The  circumstance  of  the  late  appearance  of  the  gamete 
is  looked  upon  by  some  as  evidence  that  the  blood,  from  repeated 
developme)it  in  it  of  swarms  of  endogenous  parasites,  has  become  ex- 
hausted as  a  pabulum,  and  that  in  consetpience  of  this  the  para- 
site is  directed  to  a  line  of  development  providing  for  life  and 
growth  elsewhere,  that  is  in  the  mosrpiito.  Tlie  analogy  of  other 
sporozoa  and  of  the  bacteria  support  tiiis  view  ;  tliese,  when  the 
nutrient  medium  in  which  they  had  hithci  to  multiplied  freely  by 
fission  has  become  exhausted,  form  spores  or  otlicrvvise  provide 
against  extermination  of  their  species. 
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England,  crescents  and  flagellated  bodies  are  nearly 
always  encountered,  and  often  in  great  abundance  ; 
at  all  events,  this  is  my  experience. 

Characters  of  the  fever. — It  is  found  that  the  fevers 
the  malignant  parasites  give  rise  to  are  apt  to  be 
very  irregular  in  their  course.  The  rigor  stage  is 
relatively  less  marked,  the  pyrexial  stage  is  more 
prolonged,  and  is  often  characterised  by  a  tendency 
to  adynamic  conditions,  vomiting,  intestinal  catarrh, 
pains  in  the  limbs,  anorexia,  severe  headache,  de- 
pression. After  apparent  recovery  fi-om  the  fever 
there  is  a  great  proneness  to  relapse  at  more  or  less 
definite  intervals  of  from  eight  to  four-teen  days. 
Such  fevers  are  accompanied  by  rapid  destruction 
of  corpuscles^  and  are  usually  followed  by  marked 
cachexia.  At  any  time  in  their  course  symptoms 
of  the  gravest  character  may  declare  themselves. 


QUOTIDIAN  INFECTIONS. 

The  quotidian  infections  are  comparatively  rare ; 
at  all  events,  they  have  not  been  very  frequently 
recognised  or  adequately  described.  Manj^  regard  them 
as  but  varieties  of  the  common  sub-tertian  infection. 


Fig.  27.— Chart  of  quotidian  iufectioii. 
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Tlic  parasite.— Tlie  i3arcasites  are  of  two  kinds, 
very  generally  in  association,  the  pigmented  (Plate  II., 
Fig.  1)  and  the  impigmented.  In  both  the  cycle  is 
approximately  one  of  twenty-four  hours ;  in  both  the 
young  parasites  exhibit  very  active  movements,  and 
tead  to  assume  the  ring  form.  Before  sporulation 
they  grow  so  as  to  occupy  from  one-fifth  to  one-third 
only  of  the  corpuscle.  Both  form  little  heaps  of  from 
six  to  eight  very  minute  spores. 

In  the  unpigmeuted  parasite  pigment  is  never 
seen  unless  in  the  crescent  phase  ;  in  this  phase,  how- 
ever, pigment  is  never  absent.  In  the  pigmented 
parasite  there  is  a  considerable  amount  of  fine 
pigment,  which  at  the  sporulating  stage — rarely  seen 
in  peripheral  blood— collects  in  the  usual  way  into 
one  or  two  more  or  less  central  clumps. 

Tlie  fever.— The  fever  is  such  as  just  described, 
a  typhoid-like  depression  being  generally  a  prominent 
feature  in  well-marked  cases  (Fig.  27). 

SUB-TERTIAN  INFECTION. 

Tlie  parasite — This,  the  usual  parasite  (Plate  I., 
Fig.  3)  of  malignant  infection,  is,  in  many  respects, 
like  that  of  ordinary  benign  tertian,  only  smaller, 
attaining  when  mature  from  a  half  to  two-thirds  the 
size  of  the  corpuscle  it  occupies.  The  infected  blood- 
corpuscle  may  be  altered  in  colour  in  the  direction  of 
being  either  darker  or  lighter  ;  sometimes  it  shrinks, 
or  it  may  become  a  "brassy  body."  The  segments 
of  the  rarely  encountered  mature  sporulating  parasite 
number  usually  ten  or  twelve,  and  are  arranged  along 
with  the  associated  clump  or  clumps  of  pigment  in 
an  irregular  heap.  The  crescent  is  also,  of  course,  a 
feature  of  the  infection. 

Tiic  fever.— The  associated  symptoms  are,  in 
many  respects,  very  different  from  those  caused  by 
the  benign  tertian  parasite.  In  the  first  place, 
though  rigor  is  not  so  marked,  the  hot  stage  lasts 
longer — often  exceeding  twenty-four  hours;  in  fact. 
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the  tendency  for  the  successive  paroxysms  to  overlap, 
to  become  submtrant,  is  very  marked.  Moreover, 
where  the  intermissions  are  distinct,  as  Marchiafava 
and  Bignami  point  out,  the  crisis  is  unlike  that  of 
ordinary  tertian.  There  is  frequently  what  is  called 
a  double  crisis ;  that  is  to  say,  when  the  fever  has 
attained  its  apparent  fastigium  there  is  a  drop  of  one 
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or  more  degrees  of  temperature — the  "  false  crisis,"  to 
be  followed  by  a  fresh  rise,  which  is  then  followed  by 
the  "true  crisis."  This  peculiar  phenomenon  the 
writers  referred  to  attribute  to  the  presence  of  two 
swarms  of  parasites,  one  of  which  matures  somewhat 
later  than  the  other  (Fig.  28). 

The  tendency  to  the  development  of  pernicious 
symptoms,  to  the  production  of  cachexia,  and  to 
relapse  is  similar  to  what  occurs  in  the  case  of  the 
malignant  quotidian  infections. 
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Oeograpliical  distribution.— All  these  malig- 
nant parasites  are  confined  to  the  warmer  regions  of 
the  earth,  and  to  tlie  more  intensely  malarial  districts 
in  these  ;  hence  the  name  "trojoical"  which  has  been 
applied  to  tliis  type  of  infection.  In  the  sub-tropical 
zones  they  occur  as  first  infections  only  in  late 
summer  or  early  autumn  ;  hence  the  name  "  testivo- 
autumnal." 

l^Iicroscopical  cxamiiiatious  in  nialig^nant 

fevers.— In  malignant  infections  the  pigmented  stage 
of  the  fever- causing  forms  of  the  parasite  is  not  very 
frequently  met  with  in  periphei^al  blood.  When  found, 
and  when  it  is  observed  that  the  pigment  has  become 
concentrated,  it  is  a  sure  indication  that  a  paroxysm 
is  impending.  On  the  occurrence  of  rigor,  and  at 
least  during  the  earlier  stages  of  the  paroxysm,  many 
small  unpigmented  parasites,  sometimes  exhibiting 
active  amoeboid  movement,  sometimes  appearing  as 
rings,  will  be  found  in  finger  blood ;  but  towards 
the  end  of  fever  these  unpigmented  forms  often 
diminish  in  number,  and  all  evidence  of  parasitic 
infection  may  even  disappear  from  the  blood  till 
the  approach  or  incidence  of  the  next  paroxysm. 
Crescents  and  pigmented  leucocytes  may  be  numerous 
in  the  intervals  of  absence  of  the  intracorpuscular 
parasites.  The  segmenting  forms  of  the  malignant 
parasite  are  best  found  by  aspirating  the  spleen  with 
a  hypodermic  needle — hardly  a  justifiable  procedure 
unless  in  very  exceptional  circumstances  ;  only  very 
rarely  are  they  encountered  in  peripheral  blood. 

CLINICAL  FORMS  OF  BENIGN  AND  PERNICIOUS 
MALARIAL  FEVERS. 

General  statements.— The  foregoing  account, 
so  fa,r  as  it  goes,  and  so  far  as  it  relates  to  the  clinical 
manifestations  produced  by  uncomplicated  and  typical 
infections,  is  true  enough.  But,  as  there  may  be  an 
infinite  variety  as  regards  the  number  of  the  para- 
sites present,  individual  susceptibility,  concurrence  of 
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several  species  (mixed  infection  being  far  from  uncom- 
mon), or  of  several  generations  of  the  same  species 
of  parasite  maturing  at  different  times,  there  may  be  a 
corresponding  variety  in  the  clinical  manifestations. 

In  more  temperate  climates,  and  in  the  winter 
and  spring  seasons  of  warmer  latitudes,  malarial 
fevers  are  usually  distinct  intermittents.  Fresh  in- 
fections occurring  in  these  places  and  seasons,  so  far 
as  the  subject  has  been  studied,  are  found  to  be 
produced  by  the  tertian  and  quartan  parasites, 
and  are,  therefore,  of  little  danger.  Eelapses,  how- 
ever, of  malignant  infections  originally  contracted 
during  the  hot  weather  may  occur  during  the  cold 
season — in  fact,  are  far  from  uncommon  then. 

First  attacks,  though  produced  by  one  of  the 
benign  parasites,  may  assume  the  characters  of  a 
remittent ;  generally,  in  temperate  latitudes,  they 
are  frank  intermittents.  First  attacks  of  malignant 
malaria,  although  they  may  in  a  few  instances  be 
intermittent,  are  in  the  majority  of  cases  remittent 
in  type ;  so  are  the  attacks  i-esulting  from  extensive 
reinforcement  by  fresh  parasites  (thi-ough  fresh  in- 
fection) of  the  old  stock  which  a  fever  subject  may 
carry  about  him  in  a  latent  condition.  The  first 
attack  experienced  by  a  new  comer  to  a  highly 
malarious  district  with  a  hot  climate  is,  therefore, 
generally  remittent  and  severe. 

It  is  neither  necessary,  nor  desirable,  to  attempt  to 
describe  in  detail  the  infinite  variety  malarial  attacks 
assume.  It  would  be  impossible  in  a  limited  space  to 
do  so  ;  and,  if  done,  the  result  would  amount  only  to  an 
uninteresting  and  unprofitable  ringing  of  the  changes 
on  rigor,  pyrexia,  diaphoresis,  bilious  vomiting,  bilious 
diarrhoea,  constipation,  catan-hal  gastritis,  headache, 
bone-ache,  prostration,  and  so  forth.  The  picture  would 
be  further  confused  by  the  fact  that  the  natural  pro- 
cession of  events  is  generally,  nowadays,  broken  in  on 
by  the  action  of  quinine,  the  use  of  which  is  almost 
universal  with  Europeans  in  the  tropics  ;  so  that  it  is 
difficult  to  say  how  any  given  malarial  fever  would 
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develop,  or  liow  it  would  terminate,  if  left  alone. 
•  Sometimes  in  the  case  of  natives  of  tropical  countries, 
who  may  not  always  command  a  few  grains  of  quinine, 
such  fevers  pass  into  a  typhoid  state,  with  dry  brown 
tongue,  sordes  in  the  mouth,  muttering  delirium,  and 
may  terminate  in  collapse  and  death.  In  others,  un- 
treated remittents  and  intermittents  gradually  subside 
spontaneously  in  the  course  of  a  week  or  fortnight ;  or 
the  remittent  may  merge  into  an  intermittent  which, 
in  the  course  of  weeks  or  months,  subsides  for  a  time, 
to  recur  every  now  and  again  at  longer  or  shorter 
intervals.  These  recurrences  may  take  place  at  fairly 
definite  intervals  ;  "  long  interval  fevers  "  the  Italians 
have  named  them.  Kelsch  and  Kiener  allowed 
certain  remittents  in  Europeans  to  run  their  course 
unchecked  by  quinine  ;  they  found  that  in  ten  or 
twelve  days  the  fever  gradually  expended  itself. 
Under  favourable  hygienic  conditions  the  parasite 
and  the  associated  fever  frequently  disappear  together 
spontaneously.  Occa.sionally  the  fever  forms  of  the 
parasite  may  be  present  in  the  blood  for  days  on  end 
without  causing  acute  clinical  symptoms. 

REMITTENT  TYPES. 

Bilious  remittent — One  type  of  fever,  known 
as  bilious  remittent,  has  long  been  recognised  on 
account  of  the  bilious  vomiting,  gastric  distress,  some- 
times bilious  diarrhoea,  sometimes  constipation,  which 
accompany  the  recurring  exacerbations.  It  is  further 
distinguished  by  the  pronounced  icteric  or,  rather, 
reddish  yellow  or  saflron  tint  of  skin  and  scleras  • 
a  tint  derived,  probably,  not  from  absorption  of  bile^ 
as  in  obstructive  jaundice,  but  from  modified  hEemo- 
globin  (hajmaphein)  free  in  the  blood  or  deposited 
in  the  derma.  These  bilious  remittents  are  very 
common  in  the  more  highly  malarious  districts  of 
Africa,  America,  the  West  Indies,  India  and,  in  fact, 
in  all  malarious  tropical  countries.  They  are  not 
specially  nor  directly  dangerous  in  themselves,  but 
they  result  usually  in  profound  antemia,  and  are  often 
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but  the  prelude  to  chronic  malarial  saturation,  bad 
health  and  invaliding. 

Typhoid  remittent.— A  modification  of  the 
bilious  remittent  —  what  Kelsch  and  Kiener  call 
"  typhoid  remittent  " — is  very  much  more  grave  as 
affecting  life  than  the  simple  bilious  remittent.  In 
the  typhoid  remittent,  typhoid  symptoms — such  as  low 
delirium,  prostration,  dry  tongue,  swelling  of  spleen 
and  liver,  subsultus  tendinum,  marked  melantemia — - 
are  superadded  to  the  usual  symptoms.  Though  re- 
covery is  the  rule,  a  considerable  proportion  of  such 
attacks  prove  fatal. 

Adynamic  remittent.— The  same  writers  class 
by  themselves  a  set  of  cases  they  call  "adynamic 
remittent"  ;  cases  which  are  characterised  by  fatuous- 
ness, restlessness,  nervous  depression,  intense  muscular 
and  cardiac  debility,  profound  and  rapid  blood  de- 
terioration, icterus,  leucocytosis,  melauEemia,  liability 
to  syncope,  occasionally  hsemoglobinuria,  liability  to 
htemorrhages,  and  a  marked  tendency  to  local  gangrene. 

Tubercle,  syphilis,  renal  disease,  or  alcoholism  wUl 
often  be  found  as  factors  in  determining  the  two  latter 
types  of  fever. 

PERNICIOUS  ATTACKS. 

Many  writers  have  drawn  attention  to  Avhat  are 
called  pernicious  attacks  or  pernicious  symptoms — 
the  French  neatly  designate  them  "  acces  pernicieux  " 
— a  series  of  phenomena,  the  possibility  of  the  appear- 
ance of  which,  not  only  in  the  course  of  remittents, 
but  in  the  course  of  what  is  seemingly  only  an 
ordinary  paroxysm  of  intermittent  fever,  should 
never  be  lost  sight  of  by  the  practitioner  in  tropical 
climates.  These  "  acces  pernicieux  "  may  supervene 
in  apparently  mild  cases  and  carry  off  the  patient 
with  horrifying  suddenness — as  suddenly  as  an  at- 
tack of  malignant  cholera.  The  wary  practitioner  is 
•  always  on  the  look-out  for  them,  and  is  always 
prepared  with  measures  to  meet  them  promptly  when 
they  threaten. 
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Pernicious  attacks  are  roughly  classified  into 
cerebral  and  algide.  The  cerebral  are  divisible  into 
hyperpyi'exial,  comatose,  convulsive,  paretic,  and  so 
forth;  the  algide  into  syncopal,  choleriform,  dysenteric, 
hajraoglobinuric,  etc. 

Cerebral  Forms. 

Hyperpyrexia! — There  can  be  little  doubt  that 
many  of  the  cases  of  sudden  death  from  hyperpyrexia 
and  coma,  usually  credited  to  what  has  been  called 
"ardent  fever"  or  to  "heat  apoplexy,"  are  really 
malarial.  If  careful  inquiry  be  made  into  the  ante- 
cedents of  many  of  these  cases,  a  history  of  mild 
internnttent  will  often  be  elicited  ;  or  it  will  be 
found  that  the  patient  had  been  living  in  some  highly 
malarious  locality. 

In  the  course  of  what  seemed  to  be  an  ordinary 
malarial  attack  the  body-temperature,  instead  of 
stopping  at  104°  or  105°  JFahr.,  may  continue  to  rise 
and,  passing  107°,  rapidly  mount  to  110°  or  even 
to  112°.  The  patient  after  a  brief  stage  of  wild 
maniacal  or,  perhaps,  muttering  delirium,  becomes 
rapidly  unconscious,  then  comatose,  and  dies  within 
a  few  hours,  or  perhaps  within  an  hour,  of  the  onset 
of  the  pernicious  symptoms. 

Comatose.— Or  the  patient,  without  hyper- 
pyrexia, the  thermometer  perhaps  not  rising  above 
104°,  or  even  lower,  may  lapse  into  coma.  The  coma 
may  pass  away  with  crisis  of  sweating ;  on  the  other 
hand,  an  asthenic  condition  may  set  in,  and  death 
from  collapse  supervene. 

Other  cerebral  forms. -Besides  these  hyper- 
pyretic  and  comatose  conditions,  other  forms  of 
cerebral  attack  may  occur  in  the  course  of  malarial 
fevers.  Tiius  there  may  be  sudden  delirium  ending 
in  coma  and,  perhaps,  death;  convulsive  .seizures  of 
an  epileptic  or  of  a  tetanic  character,  with  or  with- 
out delirium  or  coma  ;  various /orm.s  0/ apoplectic-like 
conditions  and  of  paralysis,  complicated  it  may  be 
with  aphasia.    Seizures  of  this  description,  if  not 
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fatal,  may  eventuate  in  permanent  psycliical  disturb- 
ances. Temporary  debility,  or  even  complete  loss,  of 
memory  may  succeed  severe  malarial  infection. 

Embolism  of  cerebral  capillaries.— These  cerebral 
attacks  are  now  explained,  and  it  appears  to  me 
correctly  explained,  by  the  supposition,  founded  on 
actual  jmst-mortem  observation,  that  they  depend  on 
embolism  by  the  malaria  parasite  of  the  capillaries 
of  the  various  nerve  centres  (Plate  II.,  Fig.  2) 
involved  ;  in  hyperpyrexia,  the  thermic  centres  j  in 
aphasia,  Broca's  convolution  ;  and  so  on.  By  micro- 
scopical examination  of  properly  prepared  sections  of 
the  brain  in  fatal  cases,  such  a  plugging  of  the  vessels 
can  generally  be  readily  observed.  The  earlier 
students  of  malarial  melansemia  had  remarked  the 
presence  of  pigment  in  the  cerebral  capillaries  in  many 
cases  of  this  description,  and  attributed  the  associated 
symptoms  to  thrombosis  by  the  pigment. 

Malarial  amblyopia.— In  rare  instances  a 
comatose  pernicious  attack  eventuates  in  blindness. 
The  amblyopia  is  usually  transient,  lasting  for  an 
hour  or  two  only.    On  the  other  hand,  it  may  be 

'  persistent ;  in  which  case,  according  to  Poncet,  optic 
neuritis,  peripapillary  oedema,  extravasation  of  leuco- 
cytes, plugging  of  retinal  and  choroidal  vessels  by 
parasites  or  pigmented  leucocytes  and  consequent 
multiple  hemorrhages,  may  be  found  in  the  fundus. 
If  the  htemorrhages  are  minute,  they  are  discoverable 
by  the  microscope  only.  These  fundus  changes  differ 
from  those  in  quinine  amblyopia.  In  the  latter, 
depending  on  retinal  antemia  from  toxic  spasm  of  the 

.  arterioles,  the  amblyopia  is  more  persistent  ;  the  discs 
are  white  and  the  vessels  shrunken;  there  are  no 
inflammatory  symptoms;  and  central  vision  is  the 
first  to  recover.    (See  the  table  on  page  81.) 

Algide  Forms. 
The  algide  forms  of  pernicious  attack,  as  indicated 
by  the  name,  are  characterised  by  collapse,  extreme 
coldness  of  the  surface  of  the  body,  and  a  tendency 
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to  fatal  syncope.  These  symptoms  usually  coexist 
with  elevated  axillary  and  rectal  temperature. 

Oastric  form.— This  may  be  associated  with, 
and  in  a  mea.sure  dependent  on,  acute  catarrhal 
dyspeptic  trouble.  It  is  accompanied  by  severe 
epigastric  distress,  tender  retracted  abdomen,  and  in- 
cessant vomiting. 

Cliolei-aic  form.— Malarial  attacks  are  some- 
times accompanied  by  choleraic  symptoms.  The  stools 
suddenly  become  loose,  profuse,  and  numerous.  They 
are  not  generally  so  profuse  or  colourless  as  the  rice- 
water  discharge  which  pours  from  the  patient  in  true 
cholera;  they  retain  a  certain  amount  of  biliary 
colouring,  and  may  be  mucoid  or  even  bloody.  As 
in  cholera,  the  serous  drain  may  lead  to  cramps  in 
the  limbs,  loss  of  voice,  pinched  features,  washer- 
woman's fingers,  almost  complete  suppression  of  urine, 
and,  perhaps,  to  fatal  collapse.  '  Such  attacks  are 
very  deceptive,  and  may  be  n)istaken  for  true 
cholera.  The  high  axillary  temperature  if  present; 
a  history  perhaps  of  recent  ague  fits  ;  the  subsequent 
rapid  disappearance  of  choleraic  symptoms  on  the 
•  appearance  of  the  hot  and  sweating  stages  ;  the 
colour  of  the  stools,  and  other  collateral  circumstances, 
usually  suffice  for  diagnosis,  particularly  if  they  are 
supplemented  by  a  microscopical  examination  of  the 
blood.  Although  not  usual,  recurrence  of  the  choleraic 
symptoms  may  take  place  at  the  next  fever  period. 
A  dangerous  type  of  malarial  fever  prevalent  in 
the  Punjab  is  often  ushered  in  by  such  symptoms  ; 
without  the  microscope  its  true  nature  may  be  iiard 
to  recognise. 

Dysenteric  and    lia'morrliagic  forms.— 

Another  form  of  pernicious  attack  is  characterised 
by  the  sudden  appearance  of  dysenteric  symptoms  ; 
•yet  another  by  severe  and  recurring  ha^matemesis, 
or  by  hfemorrhage  from  the  bowel  or  elsewhere. 
The  possibility  of  a  suddenly  developed  dysentery 
being  of  malarial  origin  must  tlierefore  be  kept  in 
view ;  particularly  if  in  what  appears  to  be  ordinary 
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dysentery  axillary  temperature  is  found  to  be  abnor- 
mally high.  In  every  case  of  dysentery  of  this  kind, 
or  of  hremorrhao'e  from  stomach  or  bowel,  in  a  patient 
who  has  recently  been  exposed  to  the  chance  of 
malarial  infection,  the  possibility  of  the  symptoms 
being  an  expression  of  malarial  disease  must  never 
be  overlooked ;  an  examination  of  the  blood 
must  be  made  in  all  such  cases  before  treatment  is 
stituted. 

Syncopal  form — In  the  preceding  types  of 
algide  pernicious  malarial  attack  the  dangerous  symp- 
toms mostly  show  themselves  in  the  rigor  stage  of  the 
fever.  There  is  yet  another  form  in  which  the  danger 
appears  to  depend  on  an  exaggeration  of  the  symptom 
usually  hailed  as  bringing  relief  and,  for  the  time, 
freedom  from  danger.  Thus  the  sweating  of  the  stage 
of  defervescence  may  be  excessive  and  cause  collapse, 
which,  if  the  patient  rise  up  suddenly  or  make  an 
undue  effort,  may  lead  to  fatal  syncope.  Weak  and 
cachectic  patients,  therefore,  should  be  wai-ned  of 
this  possibility,  and  not  be  permitted  to  rise  suddenly, 
or  to  exert  themselves  in  any  way  during  the  defer- 
vescence of  an  ague. 

The  pathology  of  these  vaiious  forms  of  algidity  is  in 
all  likelihood  of  a  very  mixed  character.  In  the  gastric, 
choleraic,  hemorrhagic  and  dysenteric  types  there  is 
probably  an  accumulation  of  parasites  in  the  vessels  of 
the  intestinal  mucosa  ;  such  accumulations  of  parasites 
have  been  described.  In  those  attacks  in  which  profuse 
sweating  is  the  dangerous  element,  the  diaphoresis  may 
be  regarded,  at  all  events  in  part,  as  symptomatic  of 
excessive  blood  destruction — of  what  is,  in  reality, 
equivalent  to  a  sudden  and  extensive  hfemorrhage ; 
or  it  may  be  that  it  is  only  an  excessive  reaction  to 
the  malarial  toxin.  The  dangerous  syncope  attend- 
ing all  types  of  algidity  is  secondary,  and  merely  an 
expression  of  collapse. 

A  practical  experience  of  these  suddenly  developed 
pernicious  fevers  of  the  tropics  teaches  that  we  should 
G  2 
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never  make  light  of  any  malarial  attack ;  particulai-ly 
if  it  be  of  a  mild  irregular  character  and  imperfectly 
controlled  by  quinine,  and  if  small  pai-asites,  or  the 
crescent  form,  be  present.  The  practitioner  should  be 
on  the  alert  for  any  danger  signal — mental  aberration, 
restlessness,  peculiarity  in  behaviour,  alteration^  in 
knee  reflexes,  and  other  indications  of  grave  implica- 
tion of  the  nervous  system.  It  further  teaches  that  the 
subjects  of  such  fevers  should  be  particularly  careful  to 
guard  against  chills,  fatigue,  insufficient  and  umvhole- 
some  food,  and  all  causes  of  physiological  depression. 
The  subjects  of  African  hsemoglobinuric  fever,  to  be 
presently  described,  must  exercise  special  caution  in 
these  respects,  not  relaxing  their  care  for  months 
after  return  to  a  cold  climate.  There  seems  to  be 
hardly  any  disease  in  which  chills,  wettings,  etc., 
determine  the  incidence  of  an  attack  so  readily  as  in 
hffimoglobinuric  fever.  If  possible,  anyone  who  has 
suffered  from  this  disease  ought  not  to  return  to 
Afdca. 

HJ^MOGLOBINUEIC  FEVEE  {BLACKWATER  FEVER). 

There  is  one  form  of  what  is  believed  to  be 
malarial  infection  which,  though  fatally  common  in 
certain  countries,  and  though  possessing  very  alarming 
and  distinctive  symptoms,  has  only  compai-atively 
recently  been  diflerentiated  and  studied.  I  refer  to 
bilious  hajmoglobinuric  fever,  sometimes  erroneously 
called  "  hfematuric  fever,"  sometimes  "  blackwater 
fever." 

It  is  characterised  by  pyrexia — generally  ushered 
in  by  severe  rigor,  bilious  vomiting,  icterus,  hfemo- 
o-lobinuria,  and,  usually,  with  a  diminution  in  the 
quantity  of  urine.  These  symptoms,  in  greater  or 
less  degree,  are  practically  never  absent ;  occasionally, 
however,  in  what  might  be  called  abortive  attacks, 
the  bilious  vomiting  may  not  occur  and  the  other 
symptoms  may  be  mild  in  character. 

This  most  dangerous  disease  prevails  especially  in 
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the  more  malarial  districts  of  tropical  Africa.  It  was 
first  described  by  French  naval  surgeons  stationed  at 
Nossibe,  a  French  settlement  off  the  north-west  coast 
of  Madagascar.  Subsequently  it  was  found  to  have 
a  more  extensive  distribution,  and  to  be  common, 
as  mentioned,  in  many  parts  of  tropical  Africa.  It 
is  also  found  in  the  hotter  regions  of  America,  in 
the  West  India  islands,  in  parts  of  the  Eastern  penin- 
sula and  archipelago,  in  the  south  of  China,  in  Assam, 
and  in  some  districts  of  India.  Until  quite  recently, 
strange  to  say,  no  Indian  writer  had  mentioned 
hfemoglobinuria  as  a  feature  in  the  pyretology  of 
Hindustan  or  of  the  East.  The  disease  occurs,  but  is 
rare,  in  Southern  Europe  ;  cases  are  sometimes  met 
with  in  Greece,  Italy,  and  Sardinia.  Possibly  it  has 
been  overlooked  in  many  other  places. 

There  may  be  another  explanation  for  the  singular 
silence  on  the  subject  of  hfemoglobinuric  fever  of  the 
classical  writers  on  Indian  diseases ;  they  may  have 
confounded  it  with  bilious  remittent.  It  is  difficult 
to  believe,  however,  that  the  large  number  of  acute 
observers  who  have  studied  Indian  diseases  so  care- 
fully, and  for  so  many  years,  could  have  system- 
atically overlooked  this  striking  disease.  Possibly, 
therefore,  it  is  of  recent  introduction  into  India.  Such 
an  idea  is  countenanced  by  the  fact  that  certain 
medical  men  practising  in  Africa,  good  observers, 
declare  that  this  form  of  malaria  is  of  comparatively 
recent  introduction  there;  and,  moreover,  that  it  is 
yearly  becoming  more  common  in  that  continent. 
There  is  another  remarkable  fact  about  hfemoglobin- 
uric fever  which  would  lead  us  to  believe  that  it  is 
dependent  on  a  form  of  the  malarial  parasite,  or, 
possibly,  of  a  species  of  parasite,  peculiar  to  itself; 
and  this  is,  that  in  its  recurrences  this  fever 
often  retains  its  peculiar  characteristics  for  months 
after  the  patient  has  left  the  endemic  area  in 
which  the  germ  was  originally  acquired.  Those 
who  have  suflered  from  it  in  Africa  are  liable,  not 
only  to  malarial  attacks  of  the  ordinary  kind,  but  also 
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to  a  recurrence  of  hiemoglobmuric  symptoms,  and 
that  for  some  little  time,  at  least  up  to  five  months, 
after  their  return  to  Europe.  They  may  even  die  of  it. 

"  I  know  of  many  fatal 
cases  of  this  kind  occur- 
ring in  Great  Britain. 
The  first  attack  may 
take  place  in  Europe. 
Such  a  case  I  have 
seen ;  the  patient,  al- 
though he  had  had  fever 
in  Africa,  had  no  htemo- 
globinuric  symptoms 
until  three  months 
after  his  return  to 
England. 

The  European  resi- 
dent in  tropical  Africa 
regards  three,  or  four, 
or  more  attacks  of  ma- 
larial fever  as  a  regular 
feature  in  his  annus 
medicus.  Some  of  these 
attacks  are  of  little 
gravity  ;  others  may  be 
severe  and  inconvenient. 
On  the  whole,  these 
attacks  are  not  very 
much  dreaded.  When 
litem  oglobinuric  symp- 
toms declare  tliemselves, 
however,  such  fevers  are 
invariably  regarded,  and 
very  propei'ly  so,  with 
the  utmost  appre- 
hension ;  for  not  only 
are  they  dangerous  in  themselves — at  least  one  in 
every  three  or  four  proving  fatal — but,  even  if 
recovered  from,  they  leave  the  patient  intensely 
anfemic,  with  damaged  kidneys  perhaps,  and  strongly 
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predisposed  to  a  recurrence  of  similar  attacks,  to  one 
of  which  he  will  probably  succumb. 

Htemoglobinuric  fever  is  not  very  common  during 
the  first  year  of  residence 
in  Africa,  though,  in  rare 
instances,  it  does  occur 
even  as  early  as  the 
second  or  third  month. 
It  is  usually  after  a  year 
or  two  of  malarial  satura- 
tion, and  after  many 
attacks  of  an  ordinary 
character,  that  it  shows 
itself. 

It  would  appear 
from  statistics  prepared 
from  certain  returns  re- 
garding the  white  em- 
ployees of  the  Congo 
Free  State,  and  from 
the  evidence  collated  by 
other  writers,  that  the 
third  year  of  residence 
is  the  one  most  liable 
to  this  disease.  Longer 
residence  with  immunity 
seema  to  imply  in  the 
European  special  resist- 
ing powers  as  against 
the  diseases  of  Africa, 
and  special  suitability 
for  the  African  climate. 
On  the  other  hand,  many 
think  that  length  of 
residence  has  no  in- 
fluence as  regards  black- 
water  fever  ;  they  think  that  the  susceptible  get  it 
whether  in  robust  or  indifferent  health,  whether 
newly  arrived  or  long  resident.  Native  Africans, 
though  subject  enougli  to  intermittentSj  enjoy  a  re- 
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lative  immunity  from  hsjemoglobinuric  attacks.  This 
is  not  absolute,  however ;  Easmon,  Eyles,  Quartcy- 
Papafio,  and  others,  have  recorded  cases  of  the  disease 
in  natives.  Many  of  the  Chinese  labourers  on  the 
Congo  railway  died  of  hsenioglobinuric  fever. 

Symptoms. — A  Eurojsean,  who  has  been  subject  to 
occasional  attacks  of  malarial  fever  which  hitherto 
have  been  more  or  less  successfully  controlled  by 
quinine,  has  a  recurrence  of  what  at  first  appears 
to  be  the  familiar  symptoms,  although  fi-equently 
patients  say  that  these  early  symptoms  are  not  quite 
like  those  of  their  ordinary  fevers.  A  slight  or,  more 
generally,  a  very  severe  rigor  is  followed  by 
intermitting,  or  remitting,  or  irregular  fever,  with 
marked  bilious  symptoms.  Earlier  or  later  in  the 
attack,  usually  during  rigor,  he  becomes  conscious 
of  aching,  per'haps  severe  pain,  in  the  loins, 
in  the  region  of  the  livei-,  and  over  the  bladder  ;  in 
exceptional  instances  these  local  pains  are  absent. 
In  consequence  of  a  somewhat  urgent  desire  he  passes 
water,  when  he  is  astonished  to  see  that  his  urine  has 
become  very  dark  in  colour,  perhaps  malaga-coloured, 
or  possibly  almost  black.  The  fever  continues,  though 
not  necessarily  very  high.  Very  likely  he  suffers 
from  epigastric  pain  and  distress,  bilious  vomiting  to 
an  unusual  extent,  and,  it  may  be,  bilious  diarrhoea ; 
or  he  may  be  constipated.  The  pain  in  the  loins 
and  the  liver-ache  continue,  and  the  urine  becomes 
darker  and  darker.  By-and-by  the  sufferer  breaks 
into  a  profuse  sweat  and  the  fever  gradually  subsides. 
(Pig.  29.)  The  urine,  which  hitherto  had  loeen  some- 
what scanty,  now  flows  more  freely  ;  and,  after  passing 
through  various  paling  shades,  from  dark  brown  to 
sherry  red,  becomes  once  moi-e  natural  in  appearance. 
Coincidently  with  the  appearance  of  the  dark  colour 
in  the  urine,  or  even  before  this  has  been  remarked, 
the  skin  and  sclerie  rapidly  acquire  a  deep  saffron- 
yellow  tint.  This  icteric  condition  persists  and  even 
deepens  during  the  progress  of  the  fever,  continuing 
for  several  days  to  be  a  striking  feature  in  the 
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symptoms.  When  the  fever  subsides,  the  patient  is 
conscious  of  a  feeling  of  intense  weakness  from  which 
he  recovers  but  slowly.  Fever  may  recur  next  day, 
or  for  several  days ;  or  it  may  cease ;  or  it  may  be 
remittent,  or  almost  continued  in  type.  The  hajmo- 
globinuria  may  recur  with  each  rise  of  temperature  ; 
or  there  may  be  only  one  or  two  outbursts ;  it  may 
continue  for  an  hour  or  two  only  ;  or  it  may  persist 
off  and  on  for  several  days  or  even  weeks. 

In  the  more  severe  forms  of  hjemogiobinuric  fever 
there  is  usually  a  very  great  amount  of  bilious  vomit- 
ing, of  intense  epigastric  distress,  and  of  severe  liver- 
and  loin-ache.  The  urine  may  continue  copious  and 
very  dark  in  colour  ;  or,  continuing  hfemoglobinous, 
it  may  gradually  get  more  and  more  scanty,  acquiring 
a  gummy  consistence,  a  few  drops  only  being  passed 
at  a  time.    Finally,  it  may  be  completely  suppressed. 

In  severe  cases  death  is  the  rule.  It  appears  to  be' 
brought  about  in  one  of  three  or  four  ways.  The  fever 
may  assume  the  typho-adynamic  type  ;  or  suddenly- 
developed  pernicious  cerebral,  hyperpyrexial  (Fig.  30), 
or  algide  symptoms  may  supervene.  In  other  cases 
the  symptoms  may  be  like  those  consequent  on  sudden 
and  profuse  hajmorrliage — ^jactitation,  sweating,  sigh- 
ing, syncope.  Or  it  may  be  that  suppression  of 
urine,  persisting  for  several  days,  terminates,  as  cases 
of  suppression  usually  do,  in  sudden  syncope  or  con- 
vulsions and  coma.  Or,  more  rarely,  nephritis  may 
ensue  and  the  patient  die  from  ursemic  trouble  three 
or  four  weeks  after  all  signs  of  hpemoglobinuria  and 
fever  have  disappeared. 

Recently  I  saw  in  London  a  case  in  which  the 
fatal  issue  appeared  to  have  been  brought  about  by 
persistent  hiccough,  hepatitis,  and  vomiting  of 
blood. 

Such  is  a  brief  and  imperfect  sketch  of  the 
symptoms  of  this,  the  most  important  of  the  African 
fevers.  It  is  a  disease  which,  as  this  continent 
becomes  more  opened  up  and  more  frequented  by 
Europeans,  is  bound  to  occupy  a  greater  amount  of 
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attention  from  medical  writers  than  it  Las  hitherto 
done. 

The  wrme.— If  the  characteristic  dark  brown, 
generally  acid,  urine  of  a  hfemoglobinuric  case  be 
stood  for  some  time  in  a  urine  glass,  it  will  separate 
into  two  well-marked  layers  :  an  upper  of  a  clear 
though  very  dark  port-wine  tint,  and  a  lower — 
perhaps  amounting  to  one-half  or  one- third  of  the 
entire  bulk — of  a  somewhat  brownish  grey  colour, 
and  consisting  of  a  sediment  in  which  an  enor- 
mous number  of  hyaline  and  ha;moglobin  tube  casts 
are  to  be  found,  together  with  a  large  quantity 
of  brownish  granular  material.  Epithelium  is  also 
met  with.  Blood  corpuscles  may  be  entirely  absent, 
or  very  few  in  number.  With  the  hsemoglobin  there 
is  also  an  escape  of  the  serum-globulin  of  the  blood, 
for  the  urine,  in  many  cases,  turns  almost  solid  on 
boiling  ;  the  coagulum  so  formed  carries  down  with 
it  as  it  subsides  the  dissolved  and  suspended 
hfemoglobin,  leaving  a  pale  yellow  supernatant  urine. 
For  some  days  after  the  urine  has  regained  a  normal 
appearance  it  will  still  contain  albumin,  though  in 
gradually  diminishing  amount.  Spectroscopic  exami- 
nation gives  the  characteristic  bands  of  hfemoglobin, 
sometimes  those  of  methfemoglobin. 

The  kidneys. — If  the  kidneys  of  a  fatal  case  are 
examined  at  an  early  stage  of  the  disease,  they  are 
seen  to  be  enlarged  and  congested,  the  tubules  blocked 
with  htemoglobin  infarcts,  the  cells  laden  with  yellow 
pigment  grains,  and  the  capillaries  most  probably  with 
black  malarial  pigment.  If  the  case  survive  for  tin-ee 
or  four  weeks  and  then  die  of  ursemia,  the  appeai-ances 
are  those  of  large  white  kidney. 

The  liver  is  enlarged,  soft,  of  a  dark  yellow  colour. 
Microscopically  it  reveals  evidence  of  cloudy  swelling 
with  a  large  amount  of  yellow  pigment  in  the  liver 
cells.    Melanin  may  or  may  not  be  present. 

The  parasite.— 'The  parasitology  of  hsemoglobinuric 
fever  has  not  been  Avorked  at  sufficiently  to  justify 
an  expression  of  opinion  as  to  its  exact  nature.  Malaria 
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parasites  have  been  found  in  the  blood  and  organs ; 
but  their  specific  characters,  in  many  instances,  have 
not  been  accurately  determined ;  further  than  that,  as  a 
rule,  they  are  small,  non-pigmented,  and  rarely  sporu- 
late  in  the  peripheral  blood,  belonging,  doubtless,  to 
some  form  of  the  crescent-forming  malignant  type. 
In  one  instance,  slides  from  which  came  under  my 
notice,  a  mixed  infection  of  small  parasites  and  be- 
nign tertian  parasites,  the  latter  predominating,  was 
present.  Considering  the  peculiar  clinical  manifes- 
tations, and  the  facts  of  geographical  distribution,  it 
seems  not  unlikely  that  the  parasite  of  hfemoglo- 
binuric  fever  is  specifically  different  from  the  malaria 
parasites  usually  met  with  in  Europe  and,  perhaps,  in 
India.  Sambon's  suggestion  that  it  may  be  allied  to 
Pirosoma  bigeminum  of  the  htemoglobinuric  fever  of 
cattle  deserves  consideration.  It  by  no  means  follows 
that  any  given  parasite  found  in  the  blood  of  a  ha3mo- 
globinuric  case  is  the  cause  of  the  disease.  Thus  we 
must  expect  that  the  ordinary  malaria  parasites  may 
be  met  with,  and,  indeed,  are  likely  to  be  met  with,  in 
a  population  so  universally  infected  with  malaria  as 
that  of  the  unhealthy  regions  of  Africa  ;  and  this  more 
especially  if  the  patient's  resistance  is  lowered  by 
some  other  and  concurrent  infection.  The  conclusion, 
so  apt  to  be  jumped  at,  that  such  malaria  parasites  are 
the  cause  of  the  concurrent  disease,  is  not  justified  on 
this  evidence  alone. 

It  is  a  striking  fact  that  the  malaria  parasites, 
which  may  be  present  before  and  at  the  outset  of 
a  hismoglobinuric  attack,  generally  disappear  from 
the  blood  during  the  progress  of  the  hasmoglobinuria, 
and  that  without  quinine  ;  and,  further,  that  a 
htemoglobinuria  may  terminate  for  good  a  chronic 
malarial  infection.  Hajmoglobinuria  or,  rather,  the 
sudden  destruction  of  all  the  parasite-infected  cor- 
puscles, and  consequently  of  the  included  parasites, 
would  seem  therefore  to  be  a  method  of  spontaneous 
cure  of  a  malarial  infection. 
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TABULAR  STATEMENT  OP  THE  CHARACTER- 

Modified  from 


Duration 

OFDEVELOr- 
MENT. 

Movement. 

Pigmentation. 

Maximum 
Size. 

Form  of 
Spore 
Formation. 

1 .  Q  u  a  r  t  a  u 

nn  va  i  i^.p 

72  hours 

Slight  move- 
ment in  tlie  im- 
matui'e  lorms 

Coarse  grains ; 
little  or  no 
movement 

The  size  of 
a  red  blood 
corpuscle 

Daisy  form ; 
the  single 
spores  rough- 
ish,  with  dis- 
tinct nucle- 
olus 

2.  Tertian 
Xiarasite 

48  hours ;  or 
less  in  an- 
tic i  p  ating 
types 

Active  amceboid 
movement  in 
the  immature 
and  also  in  the 

miflillp   _  .icpd 

forms 

Finer  granules 
in  immature 
forms  ;  often 
in  the  lai-ger 
actively 
swarming 

Size  of  a 
red  blood 
cor  puscle; 
sonieti  mes 
even  larger 

Sunflower  or 
grape  -  like ; 
single  spores 
small,  round  ; 
nucleolus 
rarely  seen 

3.  Pigmented 
quotidian 
Ijarasite 

24  liours 

The  u  n  p  i  g  - 
mented  imma- 
ture form  very 
actively  amoe- 
boid ;  less 
active  when 
pigment  accu- 
mulates 

Very  fine;  later 
coalesces  in 
one  or  two 
clumps  ;  does 
not  swarm 

J-Jthesizeof 
a  red  blood 
corpuscle 

Irregularly 
formed  heap 

4.  XJ  n  p  i  g  - 
niented  quo- 
tidian para- 
site 

24  hours  or 
less 

Very  active 
amceboidmove- 
ment 

None 

^-Jthesizeof 
a  red  blood 
corpuscle 

Star  -  shaped, 
or  in  irregu- 
lar heaps 

5.  Sub-tertian 
parasite 

48  hours  or 
less. 

Active;  the 
movement  re- 
mains ijresent 
in  the  pig- 
mented bodies 

Fine  ;  often 
sliows  oscil- 
latory move- 
ment 

.i-|thesizeof 
a  red  bh)od 
corpuscle 

Irrcgularheaps 
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Relative  Num- 

Liability to 
Reappearance 

Number 

Of 

Spores. 

Form 

OF 

Gamete. 

Alter.4tions 

ber  OP  Para- 
.sites  seen  in 

Peripheral 
AND  Visceral 

Blood 
respectively. 

Influence 

OF 

Quinine. 

IN  THE  Infected 

OF  Parasite 

Blood 
Corpuscles. 

after  leaving 
Infective 
Regions. 

6-12 

A  sphere 

The  red  blood 
coi'puscles  nre 
little  discol- 
oured, and  do 
not  alter  their 
size 

Parasites  seen  in 
per  i  pi  leral  circu- 
lation through- 
out the  whole 
cycle,  aud  in  as 
great  numbers 
as  in  visceral 
blood 

Causes  disap- 
pearance of 
parasitereadily 

Liabilitypersists 

fill"   fl    VPT'V  loTlf 

period 

15-20 
(often 
less) 

A  sphere 

The  red  blood 
corpuscles  are 
often  hypertro- 
pliied,  and  lose 
colour,it  may  be 
completely 

Parasites  seen  in 
peripheralblood 
throughout  the 
whole  cycle,  but 
not    in  such 
large  numbers 
as  in  visceral 
blood 

Causes  disap- 
jjearanoe  of 
parasitereadily 

Liabilitypersists 
for  long  period 

6-S 
(even 

A  ores- 
cent 

The  red  blood 
corpuscles 

riri Iv  nf f  Pii  nlirl 

are  then  either 
darker  -  stained 
(copper  colour) 
or  may  be  com- 
pletely decol- 
orised 

An  enormously 
greater  number 
of  parasites  are 
found  in  inter- 
nal  organs  as 
compared  with 
periplieral  blood. 
The  latter  part 
of    tlie  cycle 
takes   pla  ce  in 
internal  organs 
only 

Causes  disap- 
pearance .  of 
parasite  less 
readily 

After     a  few 
months  less  lia- 
bility to  recur- 
rence 

C-8 

A  ore.s- 
cent 

The  red  blood 
corpuscles 
shrink  fre- 
quently, and  are 
dark 

Ditto 

Ditto 

Ditto 

10-12, 
rarely 
15-16 

A  cres- 
cent 

The  red  blood 
cor  p  n  s  c  1  e  s 
shrink  f  r  c  - 
quently ;  they 
are  dark,  or  may 
be  perfectly  col- 
ourless 

Ditto 

Ditto 

Ditto 
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CHAPTER  IV. 

MALARIA  :  MORBID  ANATOMY  AND  PATHOLOGY. 

Tlie  tolood  in  iiialai-ia.— As  the  malaria  parasite 
is  a  blood  parasite,  we  naturally  expect  that  the  primary 
effect  of  its  presence  will  be  exercised  on,  and  mani- 
fested in,  the  blood  ;  and  as  the  parasite  lives  in  and 
at  the  expense  of  the  corpuscles,  destroying  a  certain 
proportion  of  them — in  fact,  all  those  attacked — we 
look,  in  the  first  instance,  for  a  corresponding  di- 
minution in  the  number  of  the  corpuscles  —  an 
oligocythsemia. 

Oligocythoimia. — Accordingly,  when  in  malarial 
disease  we  come  to  measure  accurately  the  corpuscular 
richness  of  the  blood,  we  do  find  a  decided  oligo- 
cythsemia ;  and,  not  only  this,  but  we  find  a  degree  of 
oligocythsemia  greatly  in  excess  of  anything  we  might 
expect,  or  which  can  be  accounted  for  by,  or  is  in 
correspondence  with,  the  proportion  of  corpuscles 
attacked  and  directly  consumed  by  the  parasite, 
judging  by  what  we  see  in  finger  blood — peripheral 
lilood.  If,  for  example,  every  hundredth  corpuscle 
contains  a  parasite  we  might  look  for  something  like 
a  quotidian,  tertian,  or  quartan  1  per  cent,  reduction 
in  the  total  number  of  blood  corpuscles  j  if  eveiy 
twentieth  corpuscle  contains  a  parasite — a  very  high 
and  unusual  proportion — we  might  look  for  a  similarly- 
timed  5  per  cent,  reduction. 

Now  this  is  an  amount  of  haemolysis  which  should 
be  easily  compensated  by  the  latent  physiological 
hsemogenetic  margin,  and  which  one  would  not 
expect  to  show  as  a  definite  anremia,  or  to  show 
only  after  the  recurring  drain  had  been  kept  up  for 
some  considerable  time.  But  what  are  the  clinical 
facts  ?  One  or  two  paroxysms  only,  of  some  mala- 
rial fevers,  may  be   immediately   followed   by  an 
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anaemia  so  pronounced  as  to  be  discernible  to  the  eye 
in  the  intense  pallor  of  the  skin  and  visible  mucous 
sui'faces.  On  counting  tlie  corpuscles  in  such  a  case 
we  note  a  regular  drop  in  their  number  of  from  5  to 
10  per  cent,  per  paroxysm.  Often,  after  a  single 
paroxysm  of  some  pernicious  fever,  as  many  as  half  a 
million,  or  even  one  million,  corpuscles  per  c.mm.  drop 
out  of  the  normal  five  millions ;  and  this  reduction 
may  go  on,  as  paroxysm  follows  paroxysm,  until 
the  corpuscular  richness  has  fallen  to  one  million,  or 
even  less. 

Diminished  hcemoglohin  value  of  coiyuscles. — Not 
only  is  there  in  many,  in  fact  in  most,  cases  of 
malarial  disease  a  pronounced  oligocytha^mia,  but 
there  is,  in  addition,  a  marked  diminution  in  the 
haemoglobin  value  of  the  surviving  corpuscles ;  it 
may  fall  10,  20,  or  even  as  much  as  50  per  cent. 

Diminished  cmiount  of  blood. — And  not  only  is 
there  this  marked  diminution  in  the  proportion  of 
the  corpuscles  to  the  bulk  of  the  blood  and  in  their 
haemoglobin  value,  but  there  is,  furthermore,  in  all 
malarial  conditions  of  any  considerable  standing,  a 
marked  diminution  in  the  volume  of  blood.  Thus  it 
comes  that  at  the  j^ost-mortem  examination  of  such  a 
case  we  do  not  always  meet  with  that  congestion  of 
the  organs  which  is  so  usual  a  feature  in  most  specific 
fevers.  On  the  contrary,  although  in  quite  recent 
cases  visceral  congestion  may  be  marked  enough,  if 
a  malarial  fever  has  been  of  any  considerable  dura- 
tion, the  venous  system,  with  the  exception  of  that 
appertaining  to  the  spleen,  liver,  and  portal  system 
generally,  may  be  markedly  empty.  And  thus  it 
is  that  often,  when  we  would  make  a  preparation 
of  blood  from  the  living  malarial  patient,  we  may 
find  that  not  only  is  the  blood  lakey,  thin,  and 
watery,  but  that  it  does  not  flow  freely  froni  the 
pricked  finger. 

Destruction  and  reparation  of  blood  in  first  attacks 
and  in  relapses. — There  appears  to  be  no  very  definite 
or  manifest  law  governing  the  degree,  progress,  and 
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quality  of  the  ansemia  of  malarial  disease.  On  the 
whole,  and  as  rough  general  rules,  it  may  be  laid 
down  that  in  any  given  case  the  ana3mia  is  in  pro- 
portion to  the  severity  of  the  febrile  attacks  ;  that, 
although  the  loss  of  corpuscles  following  first  attacks 
is  usually  very  marked,  this  loss  is  rapidly  made 
good ;  that,  although  in  relapses  the  loss  of  corpuscles 
is  less  than  in  first  attacks,  the  tendency  to  reparation 
is  also  less. 

Morbid  anatomy!  Macroscopic. — If  the  body 
of  a  patient  who  has  died  in  the  course  of  an 
acute  attack  of  malarial  disease  be  dissected,  certain 
appearances  are  generally  found.  In  the  first  place, 
and  invariably,  the  sjdeen  is  enlarged— often  very 
much  enlarged  ;  its  surface  is  dark — black  some- 
times;  what  is  called  pigmented.  On  section,  the 
gland  tissue  is  also  found  to  be  dark.  Generally  the 
parenchyma  of  the  organ  is  so  much  softened  as  to  be 
almost  diffluent,  so  that  the  tarry  pulp  can  sometimes 
be  washed  away  by  quite  a  gentle  stream  of  water. 
The  liver,  too,  is  softened,  congested,  enlarged,  and 
pigmented.  The  vessels  of  the  pia  mater  and  brain 
cortex  are  full,  and  the  grey  matter  may  present  a 
peculiar  leaden  hue.  The  marrow  of  the  spongy  bones, 
such  as  the  sternum  and  the  bodies  of  the  vertebrae, 
is  also  dark  and  congested ;  and  a  similar  state  of 
pigmentation  and  perhaps  congestion  may  be  dis- 
covered in  the  lungs,  alimentary  canal,  and  kidneys. 

Microscojnc  :  Malarial  pigmentation. — The  pig- 
mentation referred  to  is  pathognomonic  of  malaria. 
On  submitting  malarial  blood  from  any  part  of  the 
body  to  microscopical  examination,  it  will  be  found 
to  contain  grains  of  black  pigment.  Particularly  is 
this  the  case  with  blood  from  the  organs  just  men- 
tioned ;  their  microscopical  sections  will  show  (Plate 
II.,  Figs.  2,  3,  4),  more  or  less  thickly  distributed 
in  the  blood,  and  within  the  cells  of  the  endothelium 
of  the  arterioles  and  capillaries,  minute  grains,  or 
actual  blocks,  of  the  same  intensely  black  substance. 
For  the  most  part  these  pigment  grains  are  enclosed 
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in  leucocyte-like  bodies  which  are  either  clinging  to 
the  walls  or  lying  loose  in  the  lumen  of  the  vessels. 
Here  and  there  the  pigmented  bodies  may  be  so 
aggregated  together  that  they  form  veritable  thrombi 
and  occlude  the  vessels.    It  is  jjossible  that  many  of 
these  bodies  are  not  pigmented  leucocytes,  but  are 
really  dead  and  breaking-down  parasites;  for  if  the 
preparations  were  made  within  two  or  three  hours  of 
death — that  is  to  say,  when  the  tissues  were  quite  fresh 
— it  may  be  possible  to  see  that  the  capillaries  of  some 
of  the  organs  are  full  not  only  of  pigment  but  also  of 
parasites,  a  very  large  proportion  of  the  blood  cor- 
puscles containing  them.    Particularly  is  this  the 
case  with  the  spleen  and  bone  marrow  ;  often,  too, 
with  the  brain,  liver,  epiploon,  and  intestinal  mucosa. 
The  spleen  and  bone  marrow  are  further  distinguished 
from  the  other  organs  mentioned  by  the  position  in 
which  the  pigment  occurs  in  them.    In  all  organs  the 
pigment  is  found  in  the  blood-vessels,  but  only  in 
these  two  organs  is  it  found  in  the  cells  of  the  paren- 
chyma as  well,  and  outside  and  away  from  the  blood- 
vessels.   This  extravascular  pigment  is  either  free,  or 
it  lies  in  the  large  cells  characteristic  of  these  organs, 
or  in  the  small  cells  of  the  parenchyma. 

Nature  and  source  of  malarial  pigment.  — In  colour, 
in  structure,  and  in  chemical  reaction  this  pigment 
corresponds  exactly  with  the  pigment  already  described 
as  forming  so  prominent  a  feature  in  the  malaria  para- 
site itself.  ^  Like  this,  it  is  insoluble  even  in  strono- 
acids;  it  is  altered  by  potash,  and  is  entirely  and 
rapidly  dissolved  by  ammonium  sulphide.  In  recent 
infections  it  occurs  as  minute  dust- like  grains  ;  in  in- 
fections of  some  standing  as  coarser  particles,  or  as 
agglomerations  of  these  into  irregular,  mamillated 
lumps.  So  far  as  the  circulation  is  concerned,  such  a 
pigment  is  found  in  no  other  disease  whatever.  As 
an  extravascular  pathological  product  it  is  found  in 
certain  melanotic  tumours;  but  only  in  the  cells  of 
the  tumour,  never  in  the  blood-vessels.  Pigments  of 
several  kinds  are  found  in  old  blood  clots ;  but  such 
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pigments  are  manifestly  different  from  that  of  malaria, 
and  yield  very  different  chemical  reactions.  Intra- 
vascular black  pigment,  therefore,  is  absolutely 
pathognomonic  of  malaria  *  Because  of  its  physical 
characters,  and  of  the  circumstances  in  which  it 
occurs,  it  may  with  confidence  be  regarded  as  the 
specific  product  of  the  malaria  pai-asite  itself. 

Source  of  the  jngment  in  the  pigmented  leucocyte.^ 

 If  further  evidence  be  required  of  tlie  identity  of 

the  intraparasitic  pigment  and  that  found  in  the 
tissues,  it  will  be  supplied  by  a  study  of  the  fate  of 
the  pigment  grains  and  clumps  set  free  in  the  blood 
on  the  breaking  up  of  the  sporulating  parasite. 

If  malarial  blood,  drawn  during  the  rigor  and 
early  stages  of  acute  attacks,  and  even  at  other  times, 
be  examined,  leucocytes  carrying  grains  or  even 
blocks  of  black  pigment  will  be  encountered  fre- 
quently. If  the  observer  be  fortunate  and  perse- 
vering he  will  sometimes  actually  see  whence  this 
pigment  is  derived  ;  he  may  even  detect  the  leuco- 
cytes in  the  act  of  taking  it  up.  He  may  see  the 
pigment  set  free  in  the  liquor  sanguinis  by  the  falling 
•to  pieces  of  a  sporulating  parasite ;  and  he  may 
then  see  a  phagocyte  creep  across  the  field  of  the 
microscope  and  slowly  engulf  the  little  block.  This 
undoubtedly  is  a  principal  source  of  the  pigment  in 
the  leucocytes.  Other,  though  possibly  less  import- 
ant, sources,  are  the  effete  gametes,  and,  especially 
in  the  large  cells  of  the  spleen,  necrosed  parasite- 
containing  red  blood  corpuscles. 

Phagocytosis  in  the  sjjleen.—The  evidence  of  phago- 
cytosis in  the  spleen  in  malaria  is  very  remarkable. 
Not  only  are  large  and  small  masses  of  pigment 
included  in  the  macrophages,  in  the  smaller  cells, 
and  in  the  endothelium,  but  entire  blood  corpuscles, 
sometimes  as  many  as  eight  or  nine,  mostly  containing 
parasites,  besides  free  parasites,  free  pigment,  and 

*  The  pigment-like  dot  occurring  in  a  large  proportion  of  the 
lymphocytes  in  normal  blood  (see  p.  43),  must  not  be  con- 
founded with  malarial  pigment. 
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fragmented  haemoglobin,  ave  frequently  to  be  seen  in 
one  and  the  same  phagocyte.  Sometimes  one  pigment- 
laden  phagocyte  may  be  seen  included  in  another 
phagocyte,  and  these  perhaps  in  a  third. 

Blood  oj  the  spleiiio  vein  and  liver. — Of  all  the 
vessels  of  the  body  the  splenic  vein  is  that  in  which 
malarial  pigment  is  most  abundant.  Whereas  in  other 
vessels  it  is  found  to  be  included  in  ordinary  leucocytes, 
in  this  vessel  it  is  included,  not  only  in  the  leucocytes, 
but  also  in  certain  lai'ge  white  cells  identical  with 
those  occurring  in  the  spleen,  and,  doubtless,  of  splenic 
origin  also.  Similar  cells  may  be  found  in  the 
capillaries  of  the  liver,  rai-ely,  however,  in  the  blood 
beyond  this  organ  ;  that  is  to  say,  they  are  filtered 
out  by  the  liver  from  the  blood  carried  to  it  by  the 
splenic  vein.  An  additional  reason  for  the  abundance 
of  pigment  in  the  splenic  vein  is,  that  not  only  is  the 
spleen  the  physiological  destination  of  many  of  the 
pigment-laden  leucocytes  and  effete  parasite-infested 
corpuscles,  but  it  is  likewise  a  favourite  nursery  for 
the  parasite.  In  fact,  the  parasite  is  present  in 
this  organ  in  greater  profusion  than  elsewhere.  Hence 
it  is  that  the  splenic  vein,  coming  direct  from  a  rich 
breeding-  and  dumping-ground,  contains  a  large 
number  of  pigment-laden  leucocytes. 

Extravascular  pigment. — In  the  early  stages  of  ' 
malarial  disease,  except  in  the  case  of  the  spleen  and 
bone  marrow,  the  pigment  is  entirely  confined  to  the 
lumen  of  the  vessels  and  to  their  endothelium.  But  if 
Ave  examine  tissues  from  a  case  which  has  died  at  a 
late  period  of  the  disease,  the  pigment  may  then  be 
found,  not  only  in  the  endothelium,  but  also  in  the 
walls  of  the  vessels,  and  even  in  the  perivascular 
lymph  spaces,  whence,  it  may  be  inferred,  it  is 
subsequently  carried  to  the  lymi)hatic  glands  to  be 
finally  dealt  with  and  broken  up.  As  encouraging 
this  view  about  the  ultimate  fate  of  the  malaria 
pigment,  Kelsch  has  pointed  out  the  significant  fact 
that  the  lymphatic  glands  in  the  hilum  of  the  liver 
are  always  markedly  pigmented  in  old-standing 
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malarials ;  a  fact  evidently  referrible  to  the  disposal 
of  the  large  quantities  of  pigment  which,  as  we  have 
seen,  the  liver  filters  out,  more  especially  from  the 
splenic  portion  of  the  portal  stream. 

These  facts  explain  malarial  j^igmentatioji  and 
oligomjthoimia.— The  facts  just  mentioned  explain 
the  origin  and  nature  of  malarial  pigmentation, 
and  also,  in  part  at  least,  the  oligocythssmia  of  the 
malarial  state,  which,  as  pointed  out,  is  only  partially 
accounted  for  by  the  destruction  of  corpuscles  by  the 
parasite  in  the  general  circulation  as  represented 
by  finger  blood.  They  show  that  what  is  seen  in 
finger  blood  does  not  represent  anything  like  the 
aggregate  mortality  going  on  among  the  cor- 
puscles from  direct  destruction.  The  principal 
part  of  the  malarial  drama  is  played  out  in  the 
spleen,  liver,  bone  marrow,  brain,  etc.,  and  not  in 
the  general  circvilation.  What  is  seen  in  finger  blood 
is  but  an  overflow,  as  it  were,  of  the  greater  drama 
going  forward  in  the  viscera. 

The  yellow  pigment  — Although  _  the  black 
pigment  is  so  prominent  a  feature  in  malaria,  it  is  not 
•the  only  pigment  of  a  pathological  nature  originating 
in  the  action  of  the  parasite  on  the  blood  cells. 
The  black  pigment  is  a  pathognomonic  and  interesting 
feature  ;  but,  apart  from  this,  it  does  not  appear  to 
be  of  any  really  very  great  pathological  importance. 
It  does  not  seem  to  act  as  a  poison,  or  irritant;  or  as 
a  cause  of  degeneration  of  tissue,  any  more  than  a 
few  grains  of  lampblack  would,  if  so  miich.  ^It  is 
otherwise,  however,  with  the  pigment  which  Kelsch 
and  Kiener  have  so  carefully  described,  and  which 
they  call  the  "  pigment  ochre." 

If  the  tissues  of  a  patient  who  has  recently  died 
from  a  pernicious  malarial  attack  are  examined  with  a 
high  power,  there  will  be  found  (Plate  II.,  Figs.  3,  4), 
in°  addition  to  the  black  pigment  already  described 
as  lying  in  the  vessels,  another  pigment— a  yellow 
pigment— incorporated  as  little  granules,  or  even  as 
larger  grains,  in  the  protoplasm  of  the  cells  constitut- 
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iiig  the  parenchyma  of  most  of  the  organs  and  tissues 
of  the  body. 

The  yelloio  pigment  not  peculiar  to  malaria. — This 
pigment  is  not  peculiar  to  malaria.  It  is  found  in 
other  diseases  and  conditions,  particularly  in  those 
associated  with  extensive  and  rapid  liberation  of 
hfemoglobin  from  the  blood  corpuscles.  Thus  it  is 
found  in  paroxysmal  hsemoglobinuria,  in  pernicious 
anaemia,  in  extensive  burns,  in  poisoning  by  pyro- 
gallic  acid,  potassium  chlorate,  arseniate  of  hydi'Ogen, 
and  many  other  toxic  agents.  It  has  peculiar  chemical 
properties,  being  equally  insoluble  in  acids,  in  alkalies, 
and  in  alcohol.  At  first,  when  freshly  dejDOsited,  it 
gives  no  evidence,  under  the  usual  micro-chemical 
tests,  of  containing  iron  ;  after  it  has  been  in  the 
tissues  for  some  time  it  appears  to  be  altered  in 
character  in  this  respect,  and  it  then  gives  a  ferrous 
reaction  with  ammonium  sulphide,  and  with  the 
double  cyanide  of  iron  and  potassium. 

Polycholia  and  hoimoglobinoimia. — Under  ordinary 
conditions  of  physiological  waste  the  products  of 
the  effete  blood  corpuscles  are  converted  into  bile 
pigment,  and  so  got  rid  of.  Up  to  a  certain  degree 
of  pathological  hsemoglobinsemia  the  liver  can  deal 
in  a  similar  way  with  free  haemoglobin ;  so  it  comes 
about  that,  when  this  substance  is  free  in  the  blood 
in  unusual  abundance,  the  secretion  and  flow  of 
bile  become  correspondingly  increased.  If  this  flow 
of  bile  be  excessive  it  gives  rise  to  what  are  called 
"  bilious  symptoms  " — bilious  vomiting,  bilious  diar- 
rhcea ;  symptoms  which  are  so  common  in  malarial 
disease,  particularly  in  that  ■\'ariety  known  as  "  bilious 
remittent."  Thus  polycholia  is  a  constant  and  often 
urgent  feature  in  most  malarial  fevers,  and  is  good 
evidence  that  in  malarial  infections  there  is  a  sur- 
charge of  the  blood  with  free  haemoglobin.  It  is  not 
improbable,  although  this  point  is  disputed,  that  the 
yellowness  of  the  skin  and  sclerse  observed  in  these 
fevers  is  due  to  tinting  by  free  haemoglobin,  to  a 
hiemoglobinsemia  in  fact,  and  not,  as  is  popularly 
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believed,  to  biliousness  or  cholsemia  from  bile  ab- 
sorption. 

The  yellow  2ngment  is  deposited  in  excessive  hmmo- 
globincemia. — As  in  those  other  conditions  referred  to 
as  being  attended  by  rapid  hfemolysis,  in  severe 
malarial  fevers  in  whicli  there  is  great  and  sudden 
liberation  of  hjemoglobin  which  the  liver  cannot  at 
once  deal  with,  pending  its  transformation  into  bile 
pigment  the  liberated  lifemoglobin  is  taken  up  by 
the  protoplasm  of  the  cells  of  the  different  tissues 
and  organs  of  the  body  and  precipitated  in  them  in  a 
slightly  altered  form  ;  it  is  stored  up  in  fact,  waiting 
to  be  worked  oft'  as  bile  pigment  by  the,  for  the  time 
being,  overtaxed  liver.  The  yellow  pigment,  the 
"pigment  ochre"  of  Kelscli  and  Kiener,  is,  in  all 
probability,  this  precipitated  haemoglobin. 

Great  excess  of  hcemoglobincemia  results  in  hcemo- 
globinuria. — Should  the  liberation  of  hfemoglobin  go 
beyond  this,  be  too  great  and  too  suddenly  efiected 
for  the  excretory  powers  of  the  liver  and  the  storage 
capacity  of  the  tissues,  then  the  hasmoglobin,  little 
altered  in  composition,  seeks  a  more  speedy  way  of 
escape  by  the  kidneys,  and  hsemoglobinuria  is  pro- 
duced. This  is  what  is  found  in  ordinary  paroxysmal 
hsemoglobinuria,  and  in  toxic  hsemoglobinuria  ;  and 
in  this  way  we  may  account  for  the  peculiar  features 
of  that  most  dangerous  type  of  malarial  (if  it  be 
malarial)  poisoning,  "bilious  hsemoglobinuric  fever." 

Hcemoglobincemia  :  hoiv  prodicced. — How,  it  may 
be  asked,  does  the  malarial  parasite  give  rise  to 
hsemoglobiniemia  1  The  enormous  quantities  of 
hsemoglobin  free  in  the  blood,  deposited  in  the 
tissues,  escaping  in  the  urine,  or  elaborated  as  bile 
pigment,  surely  cannot  be  derived  solely  from  the 
remains  of  the  corpuscles  invaded  by  the  parasite  ; 
for  these  invaded  corpuscles  are  almost  entirely 
eaten  up,  and  the  hosmoglobin  they  once  contained 
has  been  nearly  entirely  assimilated  by  the  parasite 
and  transformed  into  its  proper  tissue  and  into 
melanin. 
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It  has  already  been  pointed  out  that  hfemo- 
elobinometric  observations  show  that  in  the  sur- 
viving  and  non-infected  corpuscles  there  is  a  pro- 
nounced deficiency  of  hasmoglobin.  May  it  not  be 
that  part  at  least  of  the  free  haemoglobin  is  derived 
from  these  corpuscles May  it  not  be  that  at  a 
particular  stage  in  all  malarial  fevers,  at  the  stage 
of  rigor  (which,  as  has  been  explained,  corresponds 
in  time  to  the  breaking  down  of  the  sporulating 
parasite),  there  is  a  sudden  liberation  of  some 
hajmoglobin-dissolving  substance  which  hitherto  had 
subserved  the  parasite  during  its  growth  as  a  sort  of 
digestive  agent,  aiding  it  in  the  assimilation  of  the 
contents  of  the  blood  corpuscle  1  May  it  not  be  that 
on  the  breaking  down  of  the  sporulating  parasite 
this  substance  is  set  free  in  the  circulation,  and  that, 
being  there,  retaining  its  digestive  properties,  it 
continues  to  act  as  a  h£emoglobin  solvent,  and  so 
dissolves  out  a  pi'oportion  of  the  htemoglobin  from 
the  otherwise  healthy  corpuscles  ? 

Size  and  shape  of  the  blood  corpuscles. — On  the 
whole,  in  malaria,  as  in  most  ansemic  conditions,  the 
corpuscles  are  larger  than  normal — particularly  those 
attacked  by  the  parasite,  especially  the  tertian  para- 
site. Occasionally  we  come  across  genuine  megalo- 
cytes  ;  and,  not  unf requently,  certain  veiy  minute, 
darkly-coloured  spherical  corpuscles,  which  may  be 
nucleated  and  of  embryonic  type.  There  may  also 
be  marked  irregularity  of  outline  in  many  of  the 
corpuscles,  and  an  indisposition  to  form  rouleaux. 

Poikilocytosis  in  liaiynoglobinuric  fever. — The  most 
striking  display  of  blood  destruction  by  the  malarial 
poison  is  to  be  seen  in  cases  of  hfemoglobinuric  fever 
during  the  early  stage.  I  once  had  an  opportunity  of 
examining  the  blood  in  such  a  case.  There  did  not 
seem  to  be  a  sound  corpuscle  in  the  patient's  body ; 
nearly  all  were  mis-shapen,  tailed,  buckled,  shrivelled, 
or  otherwise  deformed  ;  microcytes,  megalocytes,  and 
pallid  ghost-like  corpuscles  were  present  in  abundance 
in  every  field.    In  this  case  the  hajmoglobin  was 
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pouring  from  the  kidneys  ;  the  albuminous  urine  was 
the  colour  of  porter,  and  deposited  a  copious  dark 
brown  sediment  of  slightly  altered  hEemoglobin. 

Tlie  leucocytes  in  malaria. — Although  the  leuco- 
cytes, especially  the  large  mononuclear,  play  a  very 
important  part  in  the  malaria  drama,  hitherto 
their  numbers  and  varieties  in  this  infection  have 
not  been  sufficiently  studied.  In  mild  attacks  their 
numbers,  as  observed  in  peripheral  blood,  decrease 
somewhat,  both  relatively  to  the  red  corpuscles  and 
absolutely.  Dr.  J.  S.  Billings,  who  has  given 
attention  to  the  leucocytes  in  a  limited  number 
of  cases  of  malaria,  reports  that  the  diminution  in 
their  numbers  is  striking.  In  benign  tertians  and 
quartans  their  maximum  is  attained,  he  says,  two  or 
three  hours  after  the  onset  of  chill.  From  this  time 
there  is  a  progressive  diminution  until  the  minimum 
is  reached  at  the  end  of  the  paroxysm  and  when 
temperature  has  become  subnormal.  After  this  the 
number  rises  somewhat,  and  during  the  interval 
occupies  a  position  midway  between  the  maximum 
and  minimum.  The  lai'ge  mononuclear  elements  are 
increased,  both  absolutely  and  relatively.  Christophers 
and  Stephens  have  made  use  of  this  fact  as  a  diag- 
nostic mark  in  malaria  ;  sometimes  the  mononuclear 
are  as  numerous  as  the  polynuclear  leucocytes,  espe- 
cially during  apyrexia.  A  mononuclear  leucocytosis, 
much  lower  than  this,  of  15  per  cent,  and  upwards, 
they  regard  as  strong  evidence  of  a  malarial  infec- 
tion. With  regard  to  the  leucocytes  in  that  type 
of  fever  which  is  caused  by  the  crescent-forming  small 
parasites,  it  is  impossible.  Billings  says,  to  arrive  at  so 
definite  a  conclusion  as  in  the  cases  of  benign  tertian. 
In  the  former  type  of  case  there  appears  to  be  a 
slight  diminution  in  the  number  of  leucocytes  towards 
the  end  of  the  attacks,  a  diminution  wliich  is  made 
good  during  the  interval.  Curiously  enough,  in 
certain  severe  pernicious  attacks  there  is  a  decided 
increase  of  the  leucocytes  in  the  peripheral  blood — 
sometimes  an  enormous  increase,  a  positive  leuco- 
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cytosis,  the  normal  8,000  per  c.mm.  risiug  to  10,000, 
or  even  to  30,000,  the  jn-oportioa  to  red  corpuscles 
rising  from  1  to  300  to  1  to  70. 

The  luematohlasts  in  malaria. — As  regards  the 
liEBmatoblasts,  Hay  em  lias  sliown  that  the  number  of 
these  bodies  somewhat  declines  during  an  acute 
malarial  attack,  to  rise  very  considerably  above  the 
normal  standard  during  the  succeeding  days  of 
apyrexia.  This  apyrexial  multiplication  he  calls  the 
"  crise  hematoblastique,"  and  he  conjectures  that  its 
occurrence  is  associated  with  the  regeneration  of  the 
red  corpuscles,  so  much  reduced  in  number  and 
deteriorated  in  quality  during  the  attacks. 

The  cause  of  fever  and  periodicity  in 
malaria. — The  fever  caused  by  the  malaria  para- 
site and  associated  with  the  changes  in  the  blood  and 
tissues  just  described,  is  characterised  by  clinical 
features  which,  when  typically  manifested,  clearly 
differentiate  it  from  all  other  fevers.  These  features 
are,  more  especially,  periodicity  and  intermission. 
Questions  which  suggest  themselves  in  this  connec- 
tion are  :  What  is  the  immediate  cause  of  the  fever 
in  malaria  1  What  is  the  reason  for  the  remarkable 
intermissions  and  peculiar,  almost  mathematical, 
periodicity  which  these  fevers  so  often  exhibit  1 

Febrogenic  agent.  —  In  all  malarial  attacks  this 
periodicity  tends  to  become,  and  in  most  attacks 
actually  is,  quotidian,  tertian,  or  quartan  in  type. 
If  we  study  the  parasites  associated  with  these 
various  types  we  find  that  they,  too,  as  has  been  fully 
described  already,  have  a  corresponding  periodicity. 
We  have  also  seen  that  the  commencement  of  the 
fever  in  each  case  corresponds  with  the  breaking  up  of 
the  .sporulating  form  of  the  parasite  concerned.  This 
last  is  an  important  point ;  for,  doubtless,  when  this 
breaking  up  takes  place,  besides  the  pigment  set  free, 
other  residual  matters — not  so  striking  optically,  it  is 
true,  as  the  pigment,  but  none  the  less  real — probably 
are  liberated  ;  a  htemoglobin  solvent,  for  example,  as 
I  have  suggested.    Whether  it  be  this  haemoglobin 
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solvent,  or  wlieblier  it  be  some  other  substance,  which 
is  the  pyrogenic  agent,  I  believe  that  some  toxin, 
hitherto  enclosed  in  the  body  of  the  parasite,  or  in 
the  infected  corpuscle,  escapes  into  the  blood  at  the 
moment  of  sporulation  ;  a  pyrogenic  substance 
allied  to  the  toxins  of  many  of  the  pathogenic 
bacteria  and  to  those  of  some  animal  parasites  such  as 
hydatids,  bothriocephalus,  and  dracunculus.  The  fact 
that  this  toxin  is  liberated  periodically  accounts  for 
the  periodicity  of  the  fever,  as  its  successful  elimina- 
tion does  for  the  intermission.  Celli  has  made  several 
experiments  with  a  view  to  demonstrate  the  pi^esence 
of  such  a  toxin  in  malarial  blood.  He  injected  large 
quantities  of  blood  serum  from  malarial  patients, 
obtained  afc  the  onset  of  a  paroxysm,  into  childi'en, 
adults  and  animals,  but  got  no  marked  febrile  reaction. 
Possibly  the  amount  of  serum  employed,  although 
considerable,  was  insufficient.  We  know  that  the 
malaria  parasite  may  propagate  actively  in  the  blood, 
but  unless  it  be  pi-esent  in  adequate  numbers  fever 
does  not  show  itself.  It  is  with  this  hypothetical 
malaria  toxin  as  witb  other  poisons  :  to  get  the 
specific  effect  the  dose  must  be  adequate. 

Theory  of  periotlicity.— The  periodicity  of  the 
clinical  phenomena  is  accounted  for  by  the  periodicity 
of  the  parasite.  How  are  we  to  account  for  the 
periodicity  of  the  parasite?  Tt  is  true  that  it  has  a 
life  of  twenty-four,  hours,  or  of  a  multiple  of  twenty- 
four  hours  ;  but  why  should  the  individual  parasites 
of  the  countless  swarm  all  conspire  to  mature  at  or 
about  the  same  time  ?  That  they  do  so — not  perhaps 
exactly  at  the  same  moment,  but  within  a  very  short 
time  of  each  other— is  a  fact,  and  it  is  one  which 
can  be  easily  demonstrated.  If  we  wish  to  see  the 
sporulating  forms  in  a  pure  intermittent,  it  is  practi- 
cally useless  to  look  for  them  in  the  blood  during  the 
later  stages  of  fever,  or  during  the  interval,  or  daring 
any  time  but  just  before,  during,  or  soon  after  rigor. 
If  we  wish  to  see  the  early  and  unpigmented  forms, 
we  must  look  for  them  during  the  later  stage  of  rigor 
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or  the  earlier  part  of  the  stage  of  pyrexia.  And  so 
.with  the  other  stages  of  the  parasite  :  each  has  its 
appropriate  relationship  to  the  fever  cycle.  How  is 
this  sirimltaneity  in  the  development  of  the  indi- 
viduals constituting  the  swarm  of  parasites  to  be 
accounted  for  % 

Life-span  of  the  ^jffii'asite  subject  to  variation. — 
It  has  already  been  hinted  that  the  parasites  do  not 
all  attain  maturity  at  exactly  the  same  moment;  some 
ripen  and  break  up  a  little  earlier,  some  a  little  later. 
That  the  cycle  for  the  individual  parasite  is  not 
exactly  and  necessarily  one  of  twenty-four  hours,  or 
of  a  multiple  of  twenty -four  hours,  is  also  certain; 
for  it  is  a  well-ascertained  fact  that  fevers  may 
"anticipate"  or  "postpone" — that  is  to  say,  come  on 
a  little  earlier  or  a  little  later  in  the  day.  Of  course 
this  means  that  the  parasites  "  anticipate  "  or  "  post- 
pone." Why  in  such  cases  should  the  parasites  all 
anticipate  together,  or  all  postpone  together ;  why 
should  they  all  conspire  to  live  either  a  little  shorter, 
or  a  little  longer  ;  why  should  the  swarm  keep  to- 
gether, as  it  were  ?  And,  if  the  duration  of  the  life 
of  the  individual  parasite  be  thus  subject  to  a  certain 
degree  of  variation,  why  should  not  some  of  them 
mature  a  little  earlier  and  others  a  little  later  ;  and 
so  gradually,  in  the  course  of  a  few  days,  some  of 
the  different  individuals  constituting  the  swarm  come 
to  be  maturing  at  every  hour  of  the  twenty-four,  and 
thus  every  intermittent  become  a  continued  fever  1 
In  the  answer  to  these  questions  seems  to  lie  an 
explanation  of  malarial  periodicity. 

Influeyice  of  physiological  rhythm  on  malarial 
periodicity. — My  belief  is,  that  malarial  periodicity 
does  not  wholly  depend  on  the  more  or  less  dehiiite 
life-span  of  the  parasite,  but  that  it  depends,  in  part, 
on  the  well-known  quotidian  periodicity  in  the  rhythm 
of  the  physiological  processes  of  tlie  human  body. 

Rhythmical  immunity. — In  all  animals,  including 
man,  there  exists  a  certain  innate  physiological  pro- 
tective influence  qud  the  malarial  as  well  as  other 
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parasites.  As  regards  malaria,  in  most  animals  this 
protective  power  is  absolute — always  sufficient,  for  no 
vertebrate  animal,  except  man,  so  far  as  we  know  at 
present,  is  subject  to  malaria.  But  in  the  case  of  man 
this  immunity  is  not  quite  absolute  in  every  individual 
and  at  all  times,  although,  as  experience  shows,  in 
some  men  it  is  complete,  and  in  many,  with  time,  an 
increasing  degree  of  protective  power  is  gradually 
acquired.  Thus  in  highly  malarious  countries  the 
newcomer's  first  attack  of  fever  is  generally  of  the 
remittent  or  continued  type ;  that  is  to  say,  the 
swarm  of  parasites  is  able  to  mature  during  a  krge 
part  of  the  twenty-four  hours,  the  protective  power 
being  inoperative,  or  insufficient,  for  a  considerable 
period,  or  for  the  entire  circle  of  the  day.  But  in 
the  progress  of  a  remittent  malarial  fever,  even  when 
untreated,  the  remissions  tend  to  become  intermissions  ; 
that  is  to  say,  the  space  of  time  during  which  the 
protective  power  of  the  body  is  insufficient  tends  to 
become  contracted,  although  not  altogether  bridged 
over.  As  the  physiological  rhythm  of  the  body  is 
diurnal,  the  spacing  of  the  fever  to  which  this  recur- 
ring susceptibility  exposes  the  body  is  also  diurnal. 
Should  a  proportion  of  the  parasites,  in  virtue  of  the 
variability  which,  as  we  have  seen,  they  possess, 
mature  earlier  or  later  than  this  period  of  unprotec- 
tion,  they  are  destroyed  by  the  still  present  or  de- 
veloping protective  power,  and  the  fever  does  not 
become  continued.  So  it  comes  about  that  it  is  only 
the  progeny  of  those  parasites  arriving  at  maturity 
during  the  rhythmically  daily  recurring  insufficiently 
protected  period  which  survive.  In  this  way  I  seek 
to  explain  the  phenomenon  of  malarial  periodicity. 

Spontaneous  recovery. — That  there  is  a  protective 
power  in  the  human  body  against  the  parasite  is 
certain,  otherwise  spontaneous  recovery  from  malarial 
infection  could  not  take  place.  Such  spontaneous 
recovery  is  no  unusual  occurrence.  A  patient  is 
attacked  with  typical  malarial  fever.  He  is  admitted 
to  a  well-appointed  hospital.    Parasites   are  found 
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in  his  blood.  He  is  kept  without  quinine.  For  one 
or  two  periods  the  fever  comes  off  at  the  usual  hour, 
and  tlie  parasites  go  through  their  typical  course. 
But  one  day  the  parasites  are  seen  to  be  fewer,  and 
the  next  attack  of  fever  is  milder ;  thereafter  fever 
does  not  I'ecur  again,  and  the  parasites  gradually  and 
spontaneously  disappear  from  the  blood. 

The  only  things  that  could  be  credited  with  the 
cure  in  such  a  case  are  the  rest,  tlie  warmth,  the  good 
food,  and  the  other  favourabls  hygienic  conditions  of 
hospital  life.  The  tonic  influence  of  these  things 
favours  the  rehabilitation  of  the  self-defending  physio- 
logical element  of  the  body,  and  raises  its  amount, 
quality  and  duration  to  such  a  standard  of  sufficiency 
that  it  is  enabled  to  keep  the  multiplication  of  the 
parasite  in  check  during  the  entire  twenty-four 
hours.  This  defensive  element  may  be,  in  part  at 
least,  no  other  than  the  phagocyte,  which  we  have 
already  seen  to  be  an  aotive  agent  in  attacking  and 
destroying  the  spores  on  the  breaking  up  of  the 
mature  parasites. 

It  is  possible,  therefore,  that  the  intermittency 
observed  in  malarial  fevers  in  great  measure  arises 
from  two  causes  :  the  more  or  less  fixed  life-span  of 
the  parasite,  and  the  recurring  diurnal  deficiency 
or  debility  of  a  protective,  parasite-destroying 
agency  inherent  in  the  human  body.  It  might  be 
urged  that  though  such  an  explanation  may  be  ap- 
plicable to  quotidian  periodicity,  it  could  not  apply 
to  tertian  or  quartan  periodicity.  This  cannot  be 
admitted.  If  there  be  a  regular  quotidian  occurrence 
of  susceptibility  to  the  malaria  germ,  this  suscepti- 
bility must  be  existent  on  the  second  and  third  day 
as  well  as  on  the  first ;  therefore  a  tertian  parasite, 
on  maturing,  will  encounter  it  on  the  second  day,  and 
a  quartan  on  the  third,  just  as  certainly  as  if  tliey 
were  daily  maturing  quotidian  parasites. 

Practical  lessons  Jrom  the  hypothesis  advanced. — 
This  hypothesis  may  be  a  wrong  one.  But  althougli 
it  may  be  wrong,  it  will  not  be  without  its  use  if  it 
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impress  the  importance  of  placing  malai-ial  patients 
under  tonic  influences  as  an  aid  to  specific  ti-eatment ; 
and,  on  tlie  other  hand,  of  protecting  the  subject  of 
malarial  recurrences  from  debilitating  influences.  For 
just  as  tonic  influences  may  sufiice  to  cure  a  fever, 
so,  in  many  malarials,  depressing  influences—as  a 
wetting,  a  sin-feit,  over-fatigue,  anxiety,  grief,  in  fact 
physiological  strain  of  any  description — are  sufficient 
to  provoke  relapse  of  fever  :  presumably  by  debilitat- 
ing or,  for  the  time,  abolishing  the  protecting  physio- 
logical element  which  holds  in  check  the  latent  and 
not  quite  extinct  infection. 


Ill 


CHAPTER  V. 

MALARIA  :    MALARIAL  CACHEXIA. 

Definition. — Malarial  cachexia  is  the  term  applied 
to  a  group  of  conditions,  more  or  less  chronic,  the  re- 
sult of  an  antecedent  attack  of  severe  malarial  fever, 
or  of  a  succession  of  sucli  attacks,  or  of  prolongecl 
exposure  to  malarial  influences. 

Symptoms. — The  leading  symptoms  are  those 
of  a  special  kind  of  anpemia,  characterised  objectively 
by  a  peculiar  earthy  sallovvness  of  skin,  somewhat 
yellow  sclerotics,  enlargement  of  the  spleen  and — in 
the  early  stages  at  all  events — of  the  liver.  Usually 
the  subject  of  this  cachexia  is  liable  to  frequent 
attacks  of  an  irregular  type  of  fever,  particularly 
after  exposure  or  fatigue,  or,  in  fact,  after  any  un- 
usual physiological  strain. 

Malarial  cachexia  loithout  fever. — It  should  be 
mentioned,  however,  that  fever  is  not  a  necessary 
antecedent  or  accompaniment  of  malarial  cachexia. 
In  highly  malarious  countries  it  is  not  unusual  to 
see  typical  examples  of  this  condition  in  which  fe-ver 
had  never  been  a  feature,  or,  at  all  events,  had  been 
of  so  mild  a  character  as  not  to  have  seriously  at- 
tracted attention,  or  had  occurred  in  childhood  and 
been  forgotten. 

Enlarged  spleen. — In  such  countries  a  large  pro- 
portion of  the  population  have  enormously  enlarged 
spleens.  Tlie  traveller  cannot  fail  to  be  struck  "by 
the  number  of  people  he  sees  with  big  bellies  and 
spindle  shanks  ;  by  their  languid  and  depressed  air  ; 
their  sallow,  dry,  rough,  unliealtliy-looking  skins.  In 
many  malarial  cachectics  the  skin  pigmentation  is 
remarkably  dark  ;  patches  of  almost  black  pigmenta- 
tion are  also  sometimes  discoverable  on  the  tonsue 
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and  palate.*  It  is  said  that  in  some  intensely  malarial 
places  children  are  occasionally  born  with  enlarged 
spleens,  as  if  the  malarial  poison  had  already  affected 
them  in  utero.  I  cannot  personally  vouch  for  this, 
but  I  have  often  seen  very  young  children  with 
bellies  enormously  protuberant  from  distended  spleen. 
According  to  Scheube,  De  Freytag  and  Van  der  Elst 
observed  in  1873  and  1878  in  Atchin  that  all  the 
children  born  were  affected  at  the  time  of  birth  with 
malarial  cachexia,  and  that  most  of  them  died  in  a 
few  months.  Bein  and  Kohlstock  found  malaria 
parasites  in  the  blood  of  the  four  months'  old  child  of 
a  malarial  mother,  born  some  time  after  the  arrival 
of  the  latter  in  a  non-malarial  district.  On  the  other 
hand,  Bignami  failed  to  find  malarial  parasites, 
malarial  pigmentation,  or  other  sign  of  paludism  in 
the  foetus  of  a  woman  who  died  of  a  pernicious 
malarial  attack.  Bignami  therefore  holds  that  the 
parasite  does  not  pass  from  the  maternal  to  the 
fcetal  circulation.  Similar  observations  have  been 
recorded  recently. 

Delayed  development.  —  In  some  instances  of 
malarial  cachexia  of  early  development  the  general 
growth  of  the  body  is  stunted  and  puberty  retarded. 
I  have  seen  a  malarial  cachectic  who,  although  twenty- 
five  or  twenty-six  years  of  age,  had  the  stature  and 
sexual  development  of  a  child  of  eleven  or  twelve. 
Abortion  and  sterility  are  common  effects  of  malarial 
cachexia,  which,  in  this  and  in  other  and  more  dii-ect 
ways,  becomes  a  potent  agent  in  repressing  population. 

Acquired  tolerance  of  the  malarial  toxin.— In 
many  of  these  instances,  although  the  state  of 
cachexia  has  attained  an  excessive  degree,  ague,  or, 
in  fact,  fever  of  any  kind,  has  never  been  a  prominent 
symptom.  It  would  seem  that  the  body  can  become 
accustomed  to  the  fever-producing  toxin  of  the 
malarial  parasite,  much  in  the  same  way  that  it 
may  become  accustomed  to  opium  and  many  other 

*  Observations  in  India  tend  to  sliow  that  this  condition, 
melanoglossia,  is  racial  and  not  patliological. 
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organic  poisons,  both  animal  and  vegetable.  I  have 
watched  for  three  weeks  the  rhythmical  development 
of  a  tertian  parasite  in  a  sailor  who,  although  pre- 
viously the  subject  of  frequent  attacks  of  ague,  was 
quite  free  from  fever  during  the  period  I  had  him 
under  close  observation.  Just  as  in  those  habituated 
to  the  use  of  opium,  a  full  dose  of  the  drug,  which  in 
the  unhabituated  would  produce  profound  or  even 
fatal  narcosis,  acts  merely  as  a  gentle  stimulant  ;  so 
in  those  constantly  exposed  to,  and  actually 
infected  with,  malaria  from  infancy  the  poison 
sometimes  fails  to  act  as  a  febrogene.  And,  to 
continue  the  comparison,  just  as  the  habitual  use 
of  opium  produces  a  species  of  chronic  poisoning  or 
cachexia  without  narcosis,  so  the  habitual  presence  of 
the  malaria  toxin  may  produce  its  peculiar  cachexia 
without  giving  rise  to  fever.  As  a  rule,  however, 
particularly  in  the  case  of  Europeans  forced  to  reside 
in  highly  malarious  countries,  attacks  of  fever  are  of 
frequent  occurrence  in  malarial  cachectics. 

Malarial  neuroses  and  skin  affections. — Super- 
added to  the  febrile  attacks,  and  to  tlie  associated 
anaemia,  we  may  meet  in  cachectics  with  a  variety 
of  functional  troubles.  One  characteristic  of  most 
of  these  functional  troubles  is  the  periodicity  they 
generally  observe.  Thus  we  may  have  quotidian, 
tertian,  or  quartan  neuralgias,  gastralgias,  vomiting, 
diarrhcea,  headaches,  attacks  of  palpitation,  of  sneezing, 
and  so  forth.  Besides  these,  skin  eruptions— such  as 
herpes,  erythema  nodosum,  patches  of  lichen  planus, 
eczema,  urticaria,  etc. — exhibiting  a  periodic  liability 
to  exacerbations  and  an  amenability  to  quinine,  have 
often  been  noted  in  malarial  conditions. 

Peripheral  neuritis. — I  frequently  see  cases  of 
well-marked  peripheral  neuritis,  especially  in  patients 
from  the  West  Coast  of  Africa,  whose  trouble  has 
been  attributed  to  malaria.  The  degree  of  paresis 
varies  from  total  inability  to  stand  to  weakness 
merely.  There  can  be  no  question  about  the  ante- 
cedent malaria,  but  whether  the  neuritis  be  the  tlirect 
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result  of  this  infection  it  is  liavd  to  say.  Loss  of 
memory,  partial  or  complete,  appears  to  be  a  common 
accompaniment  of  this  condition. 

Her2-)etic  emptions  are  very  common  in  malarial 
attacks.  According  to  Powell,  in  Assam  the  appear- 
ance of  a  patch  of  herpes  somewhere  about  the  body 
is  regarded  as  an  infallible  sign  that  the  attack  of  fever 
is  over  for  the  time  being. 

Hcemorrhages.  —  In  high  degrees  of  cachexia 
h£emorrhages  of  various  kinds  are  apt  to  occur ; 
in  such  conditions  epistaxis,  hemoptysis,  h£emate- 
mesis,  'melsena,  retinal  hsemorrhages,  purpura, 
occasionally  hfematuria  or  hsemoglobinuria  are  not 
infrequent.  In  such  patients  trifling  operations 
— tooth  extraction,  for  example  —  may  prove  a 
dangerous  matter.  I  have  seen  in  malarial  cachectics 
hfemorrhages  from  the  latter  cause  which  were  very 
difficult  to  control ;  care  must  therefore  be  exercised 
in  advising  and  in  performing  even  the  slightest  opera- 
tions on  patients  of  this  class. 

Intestinal  and  pulmoyiary  affections. — In  addition 
to  the  troubles  mentioned,  we  find  that  the  subjects 
of  malarial  cachexia  are  apt  to  be  dyspeptic ;  to  suffer 
from  irregularities  in  the  action  of  the  bowels  ;  to 
suffer  from  morning  diarrhoea,  at  first  of  dark  bilious, 
and  later,  perhaps,  of  pale,  copious,  and  frothy  stools. 
They  are  also  very  liable  to  a  low  and  highly  fatal 
form  of  pneumonia. 

Cachexia  associated  loith  functional  and  loith 
organic  lesion.— There  may  be  said  to  be  two  degrees 
or  kinds  of  malarial  cachexia.  In  one  there  is  merely 
anaemia  with  congestion  of  the  portal  system  ;  this 
may  be  quickly  recovered  from  on  the  patient  being 
removed  from  endemic  malarial  influences  and  sub- 
jected to  specific  and  proper  treatment.  In  the  other 
there  is,  in  addition  to  antemia,  organic  disease  of  the 
abdominal  viscera— of  the  liver,  spleen,  and  kidneys 
—the  outcome  of  long-standing  congestion  of  these 
organs.  These  tissue-changes  not  only  keep  up  the 
ana-mia,  in  spite  of  removal  from  malarial  influences. 
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but,  in  the  long  run,  inevitably  progress  to  a  fatal 
issue. 

Patliolog-y  and  pathological  aiiatoniy> — 

The  pathology  of  malarial  cachexia  is  virtually,  in 
the  first  instance,  that  of  acute  malarial  disease. 
There  is  blood  destruction  by  the  direct  action  of  the 
malaria  parasite  and  of  its  toxins,  eventuating  in 
oligocytha^mia  and  in  the  deposit  of  melanin  and 
altered  hemoglobin  (yellow  pigment)  in  the  tissues  ; 
the  activity  of  the  process  leading  to  congestion 
ending  in  organic  changes  in  liver,  spleen,  kidney,  and 
probably  in  the  bone  marrow. 

Splenic  enlargement. — The  spleen  may  become  so 
enlarged  under  repeated  attacks  of  the  congestion 
attending  a  succession  of  fever  fits,  or  in  consequence 
of  a  less  active  and  perhaps  feverless  htemolysis,  that 
it  may  come  to  weigli  many  pounds,  and  so  to  increase 
in  bulk  as  to  occupy  nearly  the  entire  abdomen.  The 
capsule  of  the  gland,  particularly  on  its  convex  sur- 
face, is  thickened,  and,  perhaps,  the  seat  of  fibrous 
patches,  or  even  of  adhesions  to  neighbouring  organs. 
Many  of  the  trabecular  forming  the  framework  of  the 
gland  become  greatly  hypertrophied.    On  section,  the 
tissues  of  such  a  spleen  are  found  to  be  moderately 
firm,  and  usually  of  a  reddish  brown  colour;  but 
when  death  happens  soon  after  or  during  a  febrile 
attack,  the  section  of  the  gland  shows  a  dark  surface 
from  deposit  of  black  pigment,  the  pulp  at  the  same 
time  being  softened.    Perhaps  from  over-distension 
some  of  the  vessels  in  the  interior  of  the  gland  give 
way,  and  then  there  is  a  breaking  down  of  the  spleen 
pulp  in  patches,  the  remains  of  splenic  tissue  floating 
about  in  the  extra vasated  blood.     Microscopic  in- 
spection of  these  hypertrophied  spleens,  especially 
during  fever,  shows  the  black  and  ochre  pigments  in 
the  situations  already  indicated. 

Splenic  tumour  in  a  district  is  indicative  of 
endemic  malaria. —Thare  are  practical  points  in 
connection  witli  malarial  spleen  which  deserve  men- 
tion.   The  relative  absence,  or  prevalence,  of  these 


ii6 


Malaria. 


enlarged  spleens  or  "  ague  cakes,"  as  they  are  some- 
times called,  in  the  native  population  is  an  excellent 
rough  indication  of  the  salubrity  or  the  reverse,  as 
regards  malaria,  of  any  particular  district.  Wherever 
they  are  common  the  district  is  malarious  and  there- 
fore unhealthy,  perhaps  to  Europeans  deadly,  and 
should  be  looked  upon  as  extremely  unfavourable  for 
camping  or  residential  p\irposes. 

Liability  to  ritpture  of  splenic  tumours. — Another 
practical  point  is  that  these  enlarged  spleens  are 
easily  ruptured  by  a  blow  on  the  belly.  In  hot 
and  malarious  countries  many  a  coolie  goes  about 
doing  his  work  although  he  has  a  spleen  in  his 
abdomen  nearly  twice  the  size  of  his  head,  which 
might  be  easily  ruptured.  This  is  a' fact  to  be  re- 
membered in  administering  even  mild  corporal  punish- 
ment to  natives  of  malarious  countries.  Eui'opeaus 
have  more  than  once  been  tried  for  manslaughter 
in  consequence  of  neglecting  it.  Owing  to  this 
liability  to  rupture,  the  subjects  of  splenic  enlarge- 
ment must  not  be  allowed  to  play  at  violent  games, 
as  football  or  even  cricket,  or  at  any  game  in  which 
the  diseased  organ  is  exposed  to  a  blow.  Apart  from 
direct  violence,  an  enlarged  spleen  may  rupture  spon- 
taneously owing  to  sudden  accession  in  size  in  the 
course  of  a  fever  fit. 

Splenic  ruptures  are,  of  course,  generally  fatal. 
It  sometimes  happens  that  the  presence  of  adhe- 
sions limits  and  restrains  the  haemorrhage ;  localised 
hfemorrhages  of  this  description  may,  in  time,  lead 
to  splenic  abscess. 

Hepatic  enlargement. — Like  the  spleen,  the  liver 
in  malarial  cachectics  becomes  enlarged  during  ac- 
cessions of  fever.  Under  the  influence  of  a  succession 
of  acute  attacks,  hepatic  congestion  may  gradually 
acquire  a  more  or  less  permanent  character.  After 
death  from  such  fevers  the  capsule  of  the  liver  is 
found  to  be  tense;  on  section,  the  highly  vascular 
tissue  of  the  organ  is  seen  to  be  reddish  brown  or 
almost  black,  according  to  the  degree  and  kind  of 
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pigraeutation.  If  this  stage  of  congestion  be  long 
maintained,  it  tends  to  bring  about  various  kinds  and 
degrees  of  chronic  hepatitis  with  hypertrophy  of  the 
intralobular  connective  tissue,  and  in  time  leads  to 
hypertrophic,  or  to  different  forms  of  atrophic,  cirrhosis. 
Thus  irremediable  organic  disease  of  the  liver,  portal 
obstruction,  and  ascites  may  ensue. 

Siderosis. — It  is  in  livers  of  this  description  that 
n,  form  of  what  is  called  siderosis  is  produced — a  con- 
dition resulting  from  chemical  changes  undergone  by 
the  yellow  pigment  with  which  the  various  cells  of  the 
organ  are  charged.  It  has  already  been  stated  that, 
when  first  deposited,  this  pigment  gives  no  ferrous 
reaction  with  ammoniun  sulphide,  or  with  the  double 
cyanide  of  iron  and  potassium ;  and  that,  as  the  deposit 
becomes  older,  chemical  changes  ensue,  resulting 
in  the  elaboration  of  a  form  of  iron  which  will  then 
yield  the  charactei'istic  black  colour  with  the  former, 
and  blue  colour  with  the  latter,  reagent.  Treated 
with  ammonium  sulphide,  sections  of  liver,  and  also 
oi  spleen,  kidney,  and  otlier  ochre-pigment-charged 
tissues  from  chronic  malarials,  may  turn  almost  black 
to  the  naked  eye,  or,  at  all  events,  exhibit  abundance 
of_  blackened  pigment  on  being  placed  under  the 
microscope.  In  such  sections  it  is  seen  that  the 
ochre  pigment  is  no  longer  in  minute  grains,  as  when 
first  deposited,  but  in  blocks  and  globules  as  large  as,  or 
even  larger  than,  blood  corpuscles.  This  pigment  is, 
of  course,  something  quite  apart  from  the  parasite- 
derived  melanin  deposited  in  the  same  organs. 

Practiced  considerations. — Certain  clinical  facts 
about  malarial  hepatic  congestion  and  malarial  hepa 
titis  are  of  importance.  (1)  Such  conditions  do  not 
tend  to  terminate  in  suppuration ;  (2)  they  are  almost 
invariably  associated  with  splenic  enlargement.  These 
are  important  facts  to  recollect  when  it  becomes  a 
question  of  the  diagnosis  of  malarial  hepatitis  from 
abscess  of  the  liver.  Another  important  fact  to  re- 
member is  that  recent  malarial  enlargement  of  the 
liver  is  usually  curable,  depending  as  a  rule  on  simple 
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congestion ;  whereas  old-standing  malarial  hepatic 
enlargement  is  usually  incurable,  depending,  as  it 
usually  does,  on  hypertrophy  of  the  connective  tissue 
and  a  cirrhotic  condition  of  the  organ. 

Malaria  a  cause  of  nephritis. — Changes  similar  to 
those  found  in  the  liver  in  the  course  of,  and  in 
consequence  of,  malarial  disease  occur  in  the  kidney  ; 
in  time  they  result  in  confirmed  Bright's  disease. 
Hence,  probably,  the  frequency  of  Bright's  disease 
in  some  highly  malarious  climates.  In  the  British 
Guiana  Medical  Annual,  Dr.  Daniels  mentions  that 
in  926  post-mortem  examinations  in  the  hospital  at 
Georgetown,  Demerara,  a  highly  malai'ial  district,  he 
found  evidence  of  disease  of  the  kidneys  in  no  fewer 
than  228. 

Cardiac  degeneration. — As  a  consequence  of  de- 
fective nutrition  from  prolonged  ansemia  and  recur- 
i-ing  fever,  the  muscular  tissue  of  the  heart  of  chronic 
malarials  may  degenerate,  the  ventricles  dilate,  and, 
in  time,  the  lower  extremities  become  a3dematous. 

Other  sequelce. — Dysenteric  conditions,  forms  of 
diarrhoea,  low  forms  of  pneumonia  readily  set  up  by 
chill  and  prone  to  terminate  in  abscess  of  the  lung 
or  to  become  associated  with  empyema,  extensive 
sloughing  phagedjena,  and  other  forms  of  gangrene 
such  as  noma,  or  pernicious  fever,  may  supervene  at 
any  time  and  rapidly  carry  off  the  subject  of  advanced 
malarial  cachexia. 

It  is  probable  that  splenic  leuktemia  is  in  some 
instances  a  remote  effect  of  malaria. 

Tubercular  and  syphilitic  disease  not  unf requently 
concur  with  malaria  ;  in  fact,  the  latter  may  power- 
fully predispose  to  local  manifestations  of  either  of 
the  two  former,  and  vice  versa,  a  complication  as 
to  which  the  practitioner  must  be  on  his  guard. 
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CHAPTER  VI. 

MALARIA  :  /ETIOLOGY. 
CIRCUMSTANCES    FAVOURING  INFECTION. 

In  considering  the  aetiolog-y  of  malaria  two  things 
must  be.  carefully  distinguished  :  (1)  the  circumstances 
leading  to  the  invasion  of  the  human  body  by  the 
malaria  parasite  ;  (2)  the  circumstances  deterDiinii>g 
the  clinical  manifestation  of  such  invasion.  In 
the  mosquito-malaria  theory,  now  thoroughly  estab- 
lished, we  have  the  key  to  the  first  of  these.  What- 
ever favours  the  j^resence  and  increase  of  the  malaria- 
bearing  species  of  mosquito  tends  to  the  increase  of 
malaria,  and  vice  versd ;  whatever  favours  the  access 
of  these  particular  insects,  and  the  parasites  which 
have  passed  into  them,  to  the  human  body  favours 
the  acquisition  of  malaria. 

It  must  not  be  forgotten  that  the  malaria  parasite, 
after  giving  rise  to  fever  within  a  few  days  of  its 
original  invasion  of  the  human  body,  tends  to  pass 
into  a  latent  condition  from  which  it  wakes  up  into 
clinical  activity  again  only  after  longer  or  shorter 
intervals ;  further,  that  in  rare  instances  the  clinical 
evidence  of  a  successful  malarial  invasion  may  be  de^ 
layed  for  months  or,  perhaps,  for  years.  Consequently, 
the  particular  circumstances  in  Avhich  any  given  mal- 
arial attack  declares  itself  are  not  necessarily  those 
which  led  to  the  acquisition  of  the  infection  originally. 
Therefore,  in  regard  to  the  tetiology  of  malaria,  fevers 
of  first  invasion  have  a  significance  very  different 
from  that  pertaining  to  relapses  or  recurrences. 

Geographical  range. — The  geographical  range  of 
malaria  is  very  great ;  it  extends  in  the  Northern 
hemisphere  from  the  Arctic  Circle  to  the  Equator,  and 
in  the  Southern  probably  as  widely.  Malaria  is  not 
uniformly  distributed  throughout  this  vast  area.  It 
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occurs  in  limited  endemic  foci  which  tend,  speaking 
generally,  to  be  more  numerous  and  larger  as  the 
Equator  is  approached. 

Injluence  of  latititcle  and  season. — In  colder  lati- 
tudes the  association  of  malaria  with  swamps  is  marked ; 
in  warmer  latitudes  this  association  is  much  less  ex- 
clusive and  apparent.  In  colder  latitudes  the  type 
of  disease  is  milder ;  in  warmer  latitudes  it  is  apt 
to  be  more  severe.  In  certain  warm  countries, 
as  the  Argentine  and  many  of  the  islands  of 
the  South  Pacific,  malaria  is  entirely  absent,  or 
mild  and  rare.  In  colder  latitudes  it  is  active  only 
during  the  summer  or  early  autumn  j  in  warmer 
latitudes  it  is  perennial,  certain  seasons — usually, 
though  not  invariably,  the  warmer — being  the  more 
malarial. 

Injluence  of  local  conditions. — The  strip  of  flat, 
waterlogged  country  lying  along  the  foot  of  mountain 
ranges,  the  deltas  of  large  rivers,  the  pool-dotted  beds 
of  dried-up  streams,  areas  of  country  which  have 
fallen  out  of  cultivation,  recently  deforested  lands,  are, 
in  many  instances,  notoriously  malarial.  Well-drained 
uplands  and  carefully  cultivated  districts,  as  a  rule, 
are  healthy.  There  are  instances,  nevertheless,  of 
elevated,  arid,  and  sandy  plains  which  are  intensely 
malarial.  Towns  are  much  less  malarial  than  villages 
or  the  open  country. 

Ship  malaria. — Although  several  instances  are 
on  record  of  outbreaks  of  what  Avas  reputed  to  be 
malaria  on  shipboard  on  the  open  sea,  many  epidemi- 
ologists refuse  to  accept  the  diagnosis  as  to  the  nature 
of  these  outbreaks,  and  maintain  that  malaria  is  never 
contracted  away  from  the  land.  Mosquitoes  haunt 
ships  for  some  time  after  the  latter  leave  port.  If 
they  are  infected  with  the  malaria  parasite  when 
they  first  enter  the  ship,  or  if  they  ingest  the  parasite 
after  coming  on  board,  they  may  very  well  communi- 
cate malaria. 

Endemic  and  epidemic  Jluctuations. — From  time 
to  time  malaria  extends  laeyond  its  endemic  foci, 


Favouring  Infection. 


12  1 


spreading  in  epidemic  form  over  large  tracts  of  what 
is  usually  healthy  country.  There  are  a  few  well- 
authenticated  instances  of  countries  (Mauritius,  Re- 
union) which,  although  previously  exempt,  subse- 
quently became  endemically  malarial  ;  and  there  are 
many  instances  of  countries  previously  malarial  which 
afterwards,  especially  under  the  influence  of  cultiva- 
tion and  drainage,  became  salubrious. 

These  circumstances  evidently  have  reference  to 
the  distribution  of  species  of  malarial  mosquitoes. 
Mosquitoes,  like  other  insects,  occasionally,  under 
specially  favourable  conditions,  increase  enormously 
in  numbers  and  spread  out  in  every  direction.  New 
species,  which  may  belong  to  the  malai'ia-bearing 
kinds,  may  be  introduced  into  places  where  they 
formerly  did  not  exist,  just  as  Culex  fatigans  has 
been  introduced  into  Australia.  I  believe  a  mosquito 
capable  of  subserving  the  malaria  parasite  was  intro- 
duced in  this  way  in  the  early  'sixties  into  Mauritius, 
an  island  whose  fauna  and  flora  had  been  hitherto 
very  peculiar  and  special.  In  this  way,  we  can 
conceive,  arose  the  great  epidemic  of  malaria  in  that 
island  and  its  present  endemic  insalubrity.  A  similar 
misfortune  may  very  well  happen  to  the  South  Pacific 
islands  in  the  near  future. 

The  exemption  of  certain  islands  from  malaria, 
even  though  in  the  midst  of  an  archipelago  of 
malaria-haunted  islands,  is  a  very  remarkable  circum- 
stance. Barbados  is  an  instance  in  point.  Low  has 
confirmed  the  popular  belief  that  malaria  is  unknown 
there  as  an  indigenous  disease,  and  points  to  the 
absence  of  anopheles  mosquitoes  as  the  explanation. 
But  how  explain  the  absence  of  anopheles,  seeing  that 
culex  abounds  and  all  the  conditions  favouring 
mosquito  life  are  present '?  Still  more  remarkable 
are  those  villages  and  districts  in  India,  as  pointed 
out  by  Christophers  and  Stephens,  and  similar  districts 
in  Italy,  as  pointed  out  by  Celli,  in  which  anopheles 
abound  and  yet  there  is  no  malaria.  The  disappear- 
ance of  malaria  from  Britain  is  another  remarkable, 
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and  perhaps  not  fully  explained,  fact.  AnojAeles 
still  abound  in  many  places,  yet  tlie  endemic  malaria 
has  vanished.  It  may  be  that  the  general  use  of 
quinine  and  impi'oved  domestic  hygiene  have  to  be 
credited  with  this,  or  it  may  be  that  the  local 
anopheles  have  changed  their  habits.  Theobald  says 
they  no  longer  bite  human  beings. 

Atmospheric  iemperature. — One  of  the  most  im- 
portant conditions  necessary  to  the  elaboration  of 
the  extracorporeal  phase  of  the  malaria  germ  is  a 
sustained  average  temperature  of  at  least  60°  Fahr. 
The  malaria  parasite  will  not  develop  in  the  mosquito 
at  low  temperatures. 

Altitude. — Altitude  ^;er  se  has,  apparently,  no  in- 
fluence on  malaria.  It  is  the  decrease  in  temperature, 
usually  implied  by  an  increase  in  altitude,  that  is  the 
real  determining  circuuistance  in  bringing  about  a 
diminution  in  the  prevalence  of  malaria  in  uplands. 
In  the  tropics  an  elevation  of  six  or  seven  thousand 
feet  may  not  secure  immunity  from  malaria  unless 
there  be,  at  the  same  time,  a  corresponding  and 
sufficient  lowering  of  temperature.  In  Italy  there  are 
many  malarious  spots  high  up  among  the  hills  ;  the 
same  is  the  case  in  India  and  elsewhere  in  those 
elevated  valleys  which  are  also  nai-row,  imperfectly 
ventilated,  and  imperfectly  drained. 

Moisture. — Another  important  condition  for  the 
production  of  malaria  is  the  presence  of  water.  In 
the  Sahara  there  is  no  malaria  unless  in  the  oases  ;  in 
many  of  these  it  is  rife — in  Biskra,  for  example.  A 
large  expanse  of  water  is  not  favourable  to  malaria. 
The  mosquito  thrives  best  in  sluggish  streams  with 
grassy  banks  and  many  backwaters  ;  still  better,  in 
small  pools  or  other  collections  of  water,  as  in  broken 
bottles,  empty  tins,  etc.,  where  there  are  no  fish  to 
prey  on  their  larvse,  and  where  the  surface  is  not 
agitated  by  winds.  One  such  puddle  near  a  house 
may  suifice  to  render  that  house  unhealthy. 

Decomposing  vegetable  matter. — It  is  customai-y  to 
add  yet  another  condition  as  being  necessary  to  the 
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existence  of  malaria — namely,  the  presence  in  the 
soil  of  a  notable  amount  of  decomposing  organic 
matter,  particularly  vegetable  matter.  But  that 
this  is  not  an  indispensable  condition  is  proved  by 
the  fact  that  there  are  many  almost  barren  spots  in 
which  malaria  abounds. 

Other  conditions  necessary. — The  concurrence  of 
these  conditions,  high  temperature  and  moisture,  even 
though  associated  with  abundant  vegetation,  is  not 
suthcient  to  generate  or  support  malaria  ;  for  there 
are  many  places  in  the  world — the  Argentine  and  the 
islands  of  the  South  Pacitic,  for  example — in  which 
high  temperature,  moisture,  and  decaying  vegetable 
matter  are  present,  but  in  which  malaria  is  almost 
unknown.  Manifestly  there  are  other  and  more  com- 
plicated conditions  which  are  equally  indispensable, 
and  which  must  concur  with  heat  and  moisture  in 
oi'der  to  secure  the  presence  of  malaria-bearing 
mosquitoes.  What  these  conditions  are  it  is  as  yet 
impossible  to  say. 

Influence  of  subsoil  moisture. — The  state  of  the 
subsoil  as  regards  moisture  appears  to  have  con- 
siderable influence  on  its  malaria-producing  properties. 
Short  of  general  overflow,  the  higher  the  subsoil 
water  the  greater  the  chance  of  a  given  locality 
supplying  places  for  mosquitoes  and  therefore  of 
proving  malarious.  Hence  arises  marked  liability  to 
epidemics  of  malai-ia  on  the  subsidence  of  extensive 
floods  ;  and  hence  the  danger  attending  the  raising 
of  the  level  of  the  subsoil  water  by  irrigation  works, 
canals,  embankments,  and  other  engineering  works. 

Influence  of  rainfall. — As  regards  the  relation 
of  the  prevalence  of  malaria  to  rainfall  there  have 
been  too  many  generalisations  based  on  the  limited 
experience  of  one  or  two  districts.  Thus,  it  is  often 
said  that  the  most  malarious  time  of  the  year  is 
at  the  end  of  the  rains,  when  the  soil  is  beginning 
to  dry  up.  A  wider  view  of  the  subject  shows  that, 
though  applying  to  some  places,  tliis  statement  does 
not  apply  to  all.    There  are  localities  wliere  the 


124 


Malaria. 


fever  curve  is  highest  before  the  setting  in  of  the 
rains.  In  some  places,  particulai'ly  in  those  that  are 
low-lying,  flat,  and  swampy,  fevers  of  first  invasion 
disappear  almost  entirely  when  the  country  becomes 
flooded.  This  apparent  want  of  a  univei-sal  and 
definite  relationship  of  fever  curve  to  rainfall  indi- 
cates that  the  conditions  determining  the  prevalence 
of  malaria  are  highly  complex,  and  that  they  are  not 
by  any  means  merely  a  matter  of  heat,  moisture,  and 
vegetation.  In  some  places  much  rain  will  scour  out 
the  mosquito  pools  ;  in  other  places  it  will  just  fill 
them.  The  key  to  the  explanation  of  the  varying 
relation  of  malaria  to  rainfall  is  to  be  found  in  the 
influence  of  the  latter  on  the  local  mosquito  pools. 

Inflihence  of  winds  and  atmosphei-ic  diffusion. — It 
has  been  said  that  the  wind  can  carry  the  malaria  germ 
great  distances,  roll  it  along  the  ground  like  thistle- 
down, and  even  force  it  to  ascend  high  mountains.  It 
is  very  doubtful,  however,  if  the  malarial  mosquito 
can  be  transported,  in  this  way,  very  far  from  its 
native  pool.  The  mosqu.ito  does  not  ascend  more 
than  a  few  feet  from  the  ground,  and  in  high  winds, 
or ,  even  in  draughts  of  air,  such  as  that  from  a 
punkah,  immediately  seeks  shelter.  It  is  certain  that 
some  thousand  or  fifteen  hundred  yards  of  water 
between  a  ship  and  a  malarious  coast  suffice  to 
secure  immunity  to  the  crew.  The  circumstances 
of  the  notorious  Walcheren  expedition  prove  this.  A 
similar  distance  on  land  from  a  malaria  source  is 
probably  approximately  as  effective.  The  diflfusion 
of  malaria  by  winds  is  probably  extremely  restricted. 
Inside  a  city  may  be  quite  healthy,  whilst  outside  the 
walls  the  country  may  be  pestilential.  One  village  may 
be  sickly,  whilst  a  neighbouring  village  may  be  healthy. 
Surely,  if  winds  transport  the  malarial  germ  for  any 
distance  from  its  source,  there  would  not  be  so  great 
a  diflerence  in  the  relative  salubrity  of  urban  and 
suburban  localities,  nor  of  neighbouring  houses  and 
villages.  Neither  does  the  malaria  germ  ascend 
to  aiiy  great  height  above   the   ground.  Acting. 
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on  the  empirical  observation  of  this  fact,  the 
peasants  in  many  unhealthy  spots  in  Italy  aiid 
Gi'eece  secure  a  remarkable  degree  of  immunity 
by  passing  the  night,  during  the  fever  season,  on 
platfoi-ms  raised  on  poles  a  few  yards  above  the 
ground.  It  seems  safe,  therefore,  to  conclude  that 
the  horizontal  and  vertical  diffusion  of  the  malaria 
germ — that  is  to  say,  of  the  mosquito — are  very 
restricted. 

Influence  of  trees,  houses,  and  lodging. — The  inter- 
vention of  a  belt  of  trees  between  a  malarial  swamp 
and  a  village  is  said  to  protect  from  malaria  the 
houses  on  the  leewai-d  side  of  the  trees.  The  trees 
may  filter  out  the  mosquitoes  by  affording  them  ^vo- 
tection  from  winds.  Open  windows  and  doors,  by 
giving  ready  access  to  mosquitoes,  are  sources  of 
danger  in  malarial  countries ;  for  this  and  similar 
reasons  sleeping  on  the  ground,  on  the  ground  floor,  or 
unprotected  by  a  mosquito  curtain,  is  dangerous. 

Time  of  day  in  relation  to  infection. — Evidently 
in  conformity  with  the  habits  of  the  mosquito,  the 
time  just  before  sunrise  and  just  after  sunset,  and  the 
night,  have  the  reputation  of  being  the  most  dan- 
gerous as  regards  liability  to  contract  the  infection. 
Although  mosquitoes  are  most  active  during  twilight 
and  night,  they  bite  readily  enough  during  the  daytime 
in  shady  and  windless  places,  as  in  thick  jungle  or  in 
a  dark  room.  A  very  few  species  are  diurnal  in 
habit. 

Disturbance  of  the  soil. — It  has  often  been  observed 
that  in  malarious  countries,  so  long  as  the  soil  remains 
undisturbed,  agues  and  the  severer  forms  of  fever 
are  comparatively  rare  ;  but  so  soon  as  building,  road- 
making,  and  other  operations  implying  soil  disturb- 
ance commence,  then  severe  malarial  fevers  appear. 
After  a  time,  and  when  these  operations  in  the 
progress  of  events  have  concluded,  and  the  broken 
surface  of  the  soil  has,  so  to  speak,  skinned  over 
again,  the  place  becomes  once  more  comparatively 
healthy.    The  medical  history  of  Hong  Kong  may 
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be  cited  in  illustration  of  this  fact.  At  the  com- 
mencement of  the  occupation  of  this  island  by  the 
British,  for  a  short  time  it  was  healthy  enough. 
Then,  on  its  cession  being  completed,  and  when 
barracks  and  houses  were  being  built  and  roads  laid 
out,  it  became  excessively  unhealthy,  the  soldiers 
dying  by  the  hundred  of  pernicious  fevers.  In  time 
the  sickness  and  mortality  gradually  decreased  ;  and 
now,  so  far  as  malaria  is  concerned,  the  city  of 
Victoria  is  healthy.  But,  even  at  the  present  day, 
wherever  in  the  outskirts,  in  the  course  of  the  con- 
struction of  houses,  roads,  forts,  and  similar  works, 
soil  is  turned  up,  fever— often  of  a  most  pernicious 
type — is  nearly  sure  to  break  out  among  those 
engaged  in  the  Avorks.  I  cite  the  case  of  Hong  Kong  ; 
but  there  are  dozens  of  other  instances  which  might 
be  quoted,  and  which  are  quite  as  apposite  and 
convincing,  as  to  the  danger  of  carelessly  disturb- 
ing the  soil  in  malarious  localities,  particularly 
during  the  warm  season.  Soil  disturbance  usually 
implies  the  formation  of  holes.  Holes  imply  puddles, 
and  puddles  imply  mosquitoes.  In  the  present  state 
of  knowledge  this  seems  to  be  adequate  explanation 
of  the  recognised  danger  of  earth-cutting  in  malarious 
districts. 

CIRCUMSTANCES  FAVOURING  THE  CLINICAL  MANIFESTA- 
TION OF  MALARIAL  INVASION. 

As  a  rule,  a  successful  infection  declares  itself 
within  a  week  or  ten  days.  As  with  other  in- 
fections, certain  individuals  resist  invasion  by  the 
malaria  parasite  for  a  longer  or  shorter  period.  A 
very  few  appear  to  be  permanently  immune.  Every- 
thing tending  to  cause  physiological  depression  favours 
susceptibility  and  acute  manifestations. 

Influence  of  meteorological  conditions  on  relapse. — 
A  malarial  subject  while  in  the  mild  climate  of 
the  tropics  may  keep  in  fair  health ;  but  when,  as  is 
so  often  the  case  with  sailors  and  others  returning  to 
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Europe,  he  is  plunged  into  the  stormy  winter  of  tlie 
North,  is  exposed  to  cold,  and  has  long  watches  and 
fatiguing  work,  very  probably  latent  malaria  will 
become  active  and  ague  follow.  Tliis  is  a  common 
experience  with  malarials  from  the  tropics.  It  is 
almost  the  rule  with  people  coming  from  the  West 
Coast  of  Africa.  Stanley  says  that  so  long  as  he  and 
his  companions  were  ascending  the  Congo,  the  wind 
being  with  them  and  therefoi^e  not  much  felt,  they  did 
not  have  fever  ;  but  that  on  descending  the  stream,  a 
strong  breeze  blowing  in  their  faces  and  chilling  them, 
they  constantly  had  attacks.  The  physiological  de- 
pression and  disturbances  caused  by  the  cold  wind 
paralysed  the  self-protecting  power  of  the  body,  and 
permitted  the  hitherto  latent  parasite  to  get  the 
upper  hand.  And  so  it  is  found,  in  the  highly 
malarial  districts  of  tropical  Africa,  that  houses 
perched  on  elevated  and  windy  situations  are  not 
so  healthy  as  those  on  lower  and,  therefore,  less 
exposed  and  more  sheltered  ground.  This  must 
not  be  interpi-eted  as  showing  that  wind  causes 
or  carries  malaria.  The  wind  merely  acts  as  a  cause 
of  physiological  strain,  of  chills  ;  it  acts  just  in  the 
same  way  as  fatigue,  hunger,  a  wetting,  disease,  fear, 
excesses,  or  depressing  emotions  are  found  to  do. 

Sex,  aye,  occujmtion. — Sex,  per  se,  seems  to  have 
no  particular  influence  as  regards  liability  to,  or 
severity  of,  malarial  attacks.  Neither  has  occupa- 
tion j  although,  of  course,  those  engaged  in  tilling 
and  working  the  soil  are  more  exposed  to  mosquito 
bite,  and  therefore  more  subject  to  malaria,  than 
the  townsman  or  the  sailor.  Malarial  attacks  are 
more  severe,  more  common,  and  much  more  dangerous 
in  young  children  than  in  adults. 

Malaria  a  communicable  disease. — Malaria  is 
certainly  not  directly  communicable,  in  the  same  way 
that  such  diseases  as  small-pox  or  measles  are.  It 
can  be  communicated  directly  only  by  injection  of 
malarial  blood.  But  there  can  now  no  longer  be 
any  doubt  that  a  maharial  patient  introduced '  into  a 
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community,  provided  suitable  mosquitoes  are  present, 
is  a  source  of  danger.  If  mosquitoes  of  the  proper 
species  bite  such  a  patient — say  in  the  wards  of  a 
hospital,  in  a  jail,  a  house,  or  a  camp— and  a  week 
later  bite  someone  else,  that  second  individual  may 
become  infected,  and  ten  days  later  may  be  seized 
with  malarial  fever. 

Shbdy  of  the  mosquito  indispensable.— Whether 
it  be  that  under  certain  conditions  malaria  may  be 
acquired   by   the  inhalation  or   imbibition  of  the 
spores  of   the  parasite— as   a  few  still  maintain — 
or  whether   it   be   that  it  can  only  be  acqui)-ed 
through   the    bite    of    the    mosquito,    certain  it 
is  that  this  insect  is  a  principal  and  indispensable 
agent  in  diffusing  the  germ.   Full  knowledge,  therefore, 
of  all  that  concerns  the  aitiology  of  the  disease  wUl 
only  be  attained  when  we  have  full  knowledge  of 
the   various  species  of   mosquito  capable  of  sub- 
serving the  germ,  of  certain  vertebrates  which  may  be 
capable  of  taking  the  place  of  man  in  the  malarial 
cycle,  of  their  geographical  distribution,  of  then- 
habits,  and  of  their  enemies.    As  yet  this  knowledge 
is  •  but  beginning.     When  we  have  said  that  the 
malaria  parasite  is  subserved  by  several  species  of 
Anojjheles,  and  that  these  species  are  mainly  of  noc- 
turnal habit,  we  have  enumerated  the  principal  items 
of   existing  knowledge  on   the    subject.  Whether 
certain  species  of  Cidex,  Stegomyia  and  other  Cuhcidce 
may  not   be    efficient   hosts   for  the  parasite,  as 
some  of  them   certainly   are   for   Froteosoma  and 
Filaria  nocturna,  can  as  yet  neither  be  affirmed  nor 
denied.    Studies  in  this  field  are  being  actively  carried 
on,  so  that  in  a  very  few  years  important  additions 
to 'our  knowledge  of  great  practical  value  may  be 
confidently  looked  for. 

ACCLIMATISATION   AND  IMMUNITY. 
Fersonal  acclimatisation.— Is  there  such  a  thing 
as  acclimatisation  as  regards  malaria?    The  answer 
to   this    is,    "Yes    and    No."     As   regards  the 
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European,  it  would  seem  that  tliose  who  have  re- 
sided many  years  in  a  mahirious  district  are  less  liable 
than  recent  arrivals  to  severe  remittents,  but  more 
bable  to  mild  agues.    As  already  mentioned,  the  first 
attack  of  malarial  fever  is  generally  remittent  and 
severe  in  character  ;  subsequent  attacks  are  generally 
frankly  intermittent.    Old  febricitants  are  more  liable 
to  pernicious  attacks  of  an  adynamic  type  than  the 
recently  infected  :  notably  to  hfemoglobinuric  fever. 
Trifling  causes,  such  as  do  not  provoke  fever  in  the 
fresh  arrival,  are  often  sufficient  to  bring  on  an  ague 
fit  in  the  old  resident.   The  new  arrival  in  the  tropics 
does  not  think  much  of  exposing  himself  to  the  sun, 
the  rain,  and  the  wind ;  but  the  old  resident  is  very 
chary  about  going  out  without  his  sun-hat  and  white 
umbrella.    The  latter  wears  flannel,  and  changes  his 
clothes  after  exei'cise  ;  he  is  careful  not  to  cool  off 
too  rapidly  by  sitting  in  a  draught ;  he  will  not  sit 
down  in  wet  clothes.    The  newcomer  may  look  on 
tliese  precautions  against  chill  as  signs  of  effeminacy. 
They  are  not  so,  however ;  experience  has  taught  the 
old  resident  that  neglect  of  them  means  an  attack  of 
fever  and  a  week  off  work.    The  newcomer  takes  a 
cold  batii ;  the  old  resident  takes  a  wai™  one.  The 
newcomer  sits  up  late,  eats  aud  drinks  and  smokes 
as  in  Europe  ;  the  old  resident  goes  to  bed  betimes, 
and  eats  and  drinks  and  smokes  in  moderation.  By- 
and-by,  sharp  lessons  teach  the  newcomer  to  respect 
the  sun  and  the  rain  and  the  wind,  to  clothe  with  a 
view  to  avoiding  chill,  and  to  live  tem^Derately.  This 
is  an  education  all  pass  through  in  malarial  countries. 
Acclimatisation,  to  a  great  extent,  though  not  entirely, 
means  experience,  education  ;  not  simply  an  uncon- 
scious adaptation  of  the  physiology  of  the  individual, 
but  an  intelligent  adaptation  of  his  habits. 

Racial  and  individual  differences  of  susceplibility. 
—Nevertheless,  there  can  be  no  doubt  that,  for  some 
occult  reason,  certain  races  and  certain  individuals 
are  less  susceptible  to  malarial  influences  than  others. 
A  very  few  individuals  are  absolutely  immune  and 
J- 
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can  live  in  intensely  malarial  places  with  impunity. 
It  is  a  well-established  fact  that  the  negro  in  Africa, 
although  he  does  get   fever,  does  not   get   it  so 
frequently  nor  so  severely  as  the  European ;  even 
although  the  latter,  from  his  hygienic  ways  of  living, 
is  of  the  two  much  the  less  exposed  to  infection. 
The  Chinese,  the  Malays,    and   some  other  dark- 
skinned  races  also  appear  to  enjoy  a  comparative 
immunity — an    immunity    considerably    less  pro- 
nounced, however,  than  that  enjoyed  by  the  African 
and  West  Indian  negro.    There  is  some  evidence  to 
show  that  even  the  individual  European,  if  he  sur- 
vive the  process,  may  after  many  years,  through 
frequent  infection,  attain  immunity;  this,  however, 
does  not  appear  to  be  transmitted.    The  inhabitants 
of  the  malarious  districts  of  Italy,  Corsica,^  Greece, 
Turkey,  and  other  South  European  countries  have 
inherited   no   marked  immunity   from   malaria  in 
virtue  of  the  thousands  of  years  during  which  their 
ancestors  lived  in  malarious  districts.    But  they  have 
inherited  experience,  and  many  of  them  know  how 
to  keep  clear  of  the  infection  they  cannot  overcome ; 
this  probably  is,  in  great  measure,  the  extent  of  their 
acclimatisation  and  apparent  acquired  immunity. 

We  are  indebted  to  Koch  for  an  important  obser- 
vation, with  ■  manifest  practical  bearings,  on  this 
subject;  an  observation  which  throws  light  on  the 
apparent  immunity  of  negroes,  Melanesians,  _and  other 
dark-skinned  races  liviug  in  highly  malarious  coun- 
tries. He  has  shown,  and  his  statements  have  been 
abundantly  confirmed,  that  the  natives  of  such 
districts  acquire  their  immunity  from  repeated  and 
persistent  infection  in  childhood.  In  such  places  the 
blood  of  practically  every  child  up  to  three  or  four 
years  of  age  contains  malaria  parasites.  The  propor- 
tion of  infected  children  gradually  becomes  smaller 
with  each  additional  year,  until  adolescence  is 
approached,  when  the  blood  becomes  practically 
parasite-free,  and  immunity  is  established.  Daniels 
had  already  shown,  by  a  comparative  study  of  the 
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prevalence  of  malarial  pigmeutation  in  the  cadavers 
of  natives  of  British  Guiana,  that  such  was  probably 
the  case ;  Koch's  more  direct  observations  on  the 
parasite  in  Melanesia,  confirmed  as  they  have  been  by 
English  observers  in  India  and  Africa,  have  definitely 
settled  the  matter.    The  mortality  in  native  children 
from  malaria  is  very  great;  but  it  would  appear  that  a 
relative  tolerance  is  soon  acquired,  for  although  the 
negro  child  may  have  a  rich  infection  of  parasites  in 
its  blood,  possibly  in  consequence  partly  of  increasing 
immunity,  partly  of  some  racial  and  inherited  qualit^ 
it  may  exhibit  a  remarkable  tolerance  of  the  malaria 
toxiues.    It  has  often  been  remarked  that  these  dark- 
skinned  children,  with  enormous  spleens  and  a  rich 
stock  of  malaria  parasites  in  the  blood,  run  about 
fever-free,  and  apparently  in  rude  health.    It  would 
seem  that  certain  races  of  man  react  to  the  malaria 
parasite  much  in  the  same  way  as  the  Texan  cattle 
react  to  Piroplaama  bigeininum,  or  as  the  large  game 
animals  of  Africa  react  to   Trypanosoma  ^Brucei  ■ 
repeated  infection  in  early  youth,  if  it  does  not 
quickly  prove  fatal,  creates  immunity.    Race  may 
have  something  to  do   with  the  tolerance  of  the 
infection,  but  it  is  not  everything,  for  the  negro  from 
a  non-malarial  country  on  becondng  infected  in  a 
malarial  country  suffers  almost  as  severely  as  the 
European. 
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CHAPTER  VII. 
malaria:  the  mosquito. 

The  part  played  by  the  female  mosquito,  or  gnat,  in  the 
life-history  of  the  germ  of  malaria,  as  well  as  m  that 
of  yellow  fever,  filariasis,  and,    most   probably,  ot 
other   diseases    of   warm  climates,   renders  some 
knowledge  of   the  natural  history  of  this  insect  a 
necessity  for  the  tropical  pathologist.    Although  the 
CulicidcB    or    mosquitoes   had   received,    now  and 
acrain,  some  attention  from  naturalists  ever  since  the 
time  of  LiAn^us,  it  is  but  recently  that  the  extent, 
complexity,  and  importance  of  this  group  of  insects 
have  been   apprehended.     Considerations  of  space 
preclude  me  from  giving  more  than  the  merest  outhne 
of  the  subject;  those  who  desire  to  follow  it  up 
would  do  well  to  provide  themselves  with  one,  or 
both     of    two   recent   works— namely,  l^eobalds 
Monograph  of  the  Grdicidce,  and  Giles  s  Handbook 
of  the  Gnats  or  Mosquitoes,  in  either  of  which  will 
be  found  details  of  all  that  was  known  about  these 
insects  up  to  the  date  of  pubhcation-1902. 

The  Cidicidce,  of  which  there  are  at  lea,st  dUO 
known  and,  probably,  over  200  additional  and  as  yet 
undescribed  species,  belong  to  .  the  order  of  Dzptera, 
01  two-winged  insects,  in  which  the  posterior  of  the 
Lo  pairs  of  wings  of  the  typical  insect  are  rudimen- 
tarv  being  represented  by  the  Aa^teres  or  balancers 
S'  3lT  Like  the  other  members  of  the  order, 
they  lay  egys,  from  which  is  hatched  a  worm-like  farra, 
which,  after  growth  and  several  changes  of  skm 
ceases  to  eat,  and  becomes  converted  into  a  nymph 
Tr  from  which,  by  a  rupture  of  the  pupa-case, 

the  adult  insect  or  %ma(jo  emerges. 

The  geographical  range  of  the  mosquito  extends 
from  the  frigid  zones  to  the  equator.    Given  stagnant 


133 


Fig.  31.— Female  Mosquito. 
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or  slow-flowing  water  and  a  summer  temperature, 
there  the  genus  will  be  represented  by  one  or  many 
S23ecie3.  The  distribution  of  particular  species  and 
the  abundance  of  mosquitoes  in  any  given  place  are 
determined,  in  addition  to  temperature  and  hydi-aulic 
conditions,  by  complicated  circumstances  not  yet 
wholly  understood. 

The  adult  insect  feeds  on  vegetable  juices,  the 


Fig.  32.— Various  forms  of  mosquito  eggs.    (From  Giles's  "  Gnats 
or  Mosquitoes.") 

males,  with  few  exceptions,  exclusively  so;  in 
addition  to  a  vegetable  diet,  the  females  of  most 
species,  when  opportunity  offers,  suck  the  blood  of 
mammals,  birds,  occasionally  of  fishes,  reptiles,  and 
even  that  of  other  insects  and  their  larvre.  The  male 
mosquito,  not  being  a  blood  sucker,  takes  no  part  in 
the  diffusion  of  disease  ;  it  is  the  female  only  that  is 
a  germ  carrier.  Soon  after  impregnation  the  female 
lays  her  eggs  (Fig.  32)  from  time  to  time— singly  or  in 
groups,  or  in  boat-shaped  masses,  according  to  species 
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— on  the  surface  of  still  water,  on  which  they  float. 
The  process  of  hatching  out  dejDends  in  great  measure, 


as  indeed  do  all  the  developmental  processes  con- 
nected with  the  mosquito,  on  temperature,  being 
retarded  or  even  suspended  by  cold  and  accelerated 


by  warmth.  At  ordinary  summer  temperature  the 
larva;  hatch  out  in  from  two  to  three  days,  and  at 
once   proceed  to   feed   voraciously  on    the  organic 
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materials  suspended  in  the  water.  Being  air- 
breathers,  a  great  part  of  their  time  is  passed  at  the 
surface  of  the  water,  where  they  lie  in  such  a  position 
— which  varies  with  species — that  the  respiratory 
opening  placed  near  the  tail  can  function  readily 
(Figs.  33,  34).  After  the  several  moultings  the  larva, 
now  very  much  increased  in  size,  passes  to  the  nymph 
or  pupa  phase  (Fig.  35),  during  which  the  little  animal 
ceases  to  feed,  and  for  the  most  part  floats  just  awash 


iPupa  of  Anopheles  inaculipeiinis.  Pupa  of  Culex  pungens. 

{After  Howard,  Bull.  United  Slates  Dept.  Agr). 

at  the  surface  of  the  water.  In  from  one  to  two  days  the 
pupa-case  bursts  and  the  insect,  emerging,  stands  on  the 
empty  case  till  its  wings  have  dried,  when  it  flies  away. 
From  first  to  last,  from  egg  to  imago,  the  process  of 
development  takes  about  a  month  in  the  temperature 
of  the  Italian  summer.  As  each  female  mosquito  may 
lay  eggs  many  times  in  a  season,  and  many  hundreds  of 
eggs  each  time,  and  as  the  young  female  can  produce 
eggs  within  a  week  or  ten  days  from  birth,  it  follows 
that  one  pair  of  insects  can  give  rise  to  several 
millions  of  their  kind  in  the  course  of  a  summer. 

During  cold  weather  the  development  of  the  larva 
is  temporarily  su.spended,  and  the  surviving  adults,  at 
all  events  the  females,  hybernate  in  dark  and  sheltered 
nooks,  to  become  active  again  on  the  return  of  warm 
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weather.  In  this  way  and  as  larva3  the  species  is  carried 
over  the  cohl  weatlier  of  winter.  The  duration  of  the 
life  of  tlie  adult  insect  has  not  heen  definitely 
ascertained,  but  soaie  species,  if  supplied  with  water 
and  suitable  food,  can  live  for  several  months. 

It  is  suggested  that  the  mosquito  tends  to  return  to 
the  particular  pool  in  which  she  herself  was  hatched 
out  to  deposit  her  own  eggs,  and  that  she  rarely 
strays  from  the  vicinity  more  than  a  few  yards, 
quite  exceptionally  beyond  half  a  mile.  Occa- 
sionally she  may  be  blow'n  for  some  distance  by 
gentle  winds  ;  and  it  is  believed  that  under  certain 
circumstances,  probably  connected  with  food-supply 
and  over-stocking,  she  will  travel  singly  or  in  vast 
swarms  for  long  distances.  Such  migrations, 
however,  are  quite  unusual.  Of  course,  mosquitoes 
may  be,  and  often  are,  transported  great  distances 
in  ships,  railway  carriages,  and  similar  vehicles,  and 
so  man  aids  in  their  diffusion  ;  but  for  the  most  part 
the  mosquito  is  a  feeble  and  timid  flier,  disliking  to 
leave  her  accustomed  haunt,  and  seldom  risino:  hisrh 
above  the  ground.  So  soon  as  even  a  moderate 
breeze  springs  up  she  seeks  shelter  in  bush,  or  house, 
or  cranny.  Some  species  are  domestic ;  others  live 
exclusively  in  jungle  or  forest ;  some  after  passing 
the  day  in  the  open  visit  human  habitations,  or  the 
haunts  of  birds  and  beasts,  during  the  night.  The 
great  majority  of  species  are  nocturnal  in  habit, 
although  many  of  these  can  be  coaxed  into  activity 
by  the  reproduction  of  night-like  conditions  of  shade 
and  atmosj)heric  stillness. 

When  the  female  mosquito  proceeds  to  feed  on  an 
animal,  she  raises  her  hind  legs  and  presses  the  tip 
of  her  proboscis  against  the  skin.  This  causes  the 
labella  (Fig.  36)  to  splay  out.  Between  the  labella, 
which  thus  serve  as  a  suppoi't  and  guide,  she  now 
forces  the  piercing  elements — namely,  the  labrum, 
hypopharynx,  mandibles,  and  maxilte  (Fig.  36) — into 
the  skin.  The  labium,  being  only  a  sheath,  does  not 
penetrate,   but,    as   the   stabbing   elements  of  the 
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proboscis  sink  into  the  skin,  bends  backwards  about 
its  middle,  the  iabella  still  pressing  against  the  skin 
and  clasping  the  stilettes.  It  is  believed  that  the 
secretion  of  the  veneno-salivary  glands  (Figs.  11,  14) 
is  now  emitted,  passing  along  the  delicate  salivary 
duct  and  thence  down  a  minute  canal  which 
traverses  the  hypopharynx  to  its  tip,  and  so  into  the 
subcutaneous  tissues  of  the  bitten  animal.  It  is 
supposed  that  the  function  of  the  salivary  secretion  is, 


Fig.  36.— Female  mo.squito.    (Adapted  from  Nuttall.) 

n,  a,  anteuncB ;  !),  6,  palpi ;  c  labrum-epipharynx ;  rt,  rf,  mandibles  ; 
e,  hypopharynx  ;  /,  /,  maxillie  ;  g,  labium  ;  h,  labeUa. 


by  irritating,  to  determine  a  flow  of  blood  to  the  part 
bitten,  and  also  to  prevent  coagulation  of  the  blood. 
To  many  people  this  secretion  is  a  powerful  irritant, 
although  repeated  inoculation  tends  to  produce  toler- 
ance, as  in  the  case  of  other  organic  poisons. 

A  buccal  tube  is  formed  by  the  apposition  of  the 
upper  surface  of  the  hypopharynx  to  the  under 
surface  of  the  labrum  (Fig.  37).  Along  the_  tube 
so  formed  the  blood  is  aspirated  by  the  expansion  of 
the  gizzard-like  organ  (Fig.  11,  6),  and  then  driven  by 
the  contraction  of  the  same  into  the  stomach 
(Fig.  11),  or  middle  intestine,  as  it  is  called.  A  mos- 
quito will  fill  herself  in  a  minute  or  thereabouts.  She 
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then  withdraws  her  proboscis  and  flies  heavily  away 
to  some  sheltered  spot  to  digest  the  meal.  Apparently 
the  first  step  in  digestion  is  the  concentration  of  the 
blood  she  has  imbibed  ;  this  is  efTected  by  excretion 
of  the  watery  portion  of  the  liquor  sanguinis.  Often 
while  this  process  of  dehydration  is  proceeding,  even 
while  she  is  sucking,  droplets  of  clear  fluid  may  be 
seen  ejected  at  her  anus.  The  concentrated  blood 
becomes  in  this  tvay  a  viscid  tarry  mass,  which  is 
gradually,  in  the  course  of  three  or  four  days, 
partly  absorbed 
and  partly 
voided  as  gam- 
boge -  coloured 
fa3ces.  The 
mosquito  is 
now  ready  for 
another  meal. 

The  rich 
pabulum  sup- 
plied by  blood 
seems  to  favour 
ovulation. 

The  accom- 
panying figures 
give  a  good  idea 
of  the  leading  features  of  the  anatomy  of  the  mosquito 
and  of  the  names  applied  to  the  various  parts  and 
organs,  and  will  help  the  student  to  understand 
descriptions  of  genera  and  species. 

The  antennaj  of  the  male  insect  are  adorned 
with  a  profusion  of  long  silky  hairs,  in  marked 
contrast  to  the  scanty  down-like  and  short  hairs 
on  the  antennie  of  the  female ;  this  is  an  easily 
recognised  indication  of  sex. 

There  are  many  kinds  of  insects  which  possess 
blood-sucking  propensities.  As  a  rule  there  is  little 
difficulty  in  distinguishing  most  of  these  from  the 
mosquito.  There  are  certain  Diptera,  however,  which 
closely  resemble  the  latter  in  appearance  as  well  as 
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Fig.  37.— Section  of  mosquito.  (Adapted  from 
Nuttall.) 

c,  Labrum-epipharynx ;  ci,  mandibles ;  c,  hypopbarynx ; 
/,  maxillte  ;  rj,  labium  ;  1,  salivary  duct ;  j,  muscles  ; 
k,  trachete. 
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Form   and   a-rranyement  of  the  scales  of  the  nape  in 
Anopheles,        MegarhiTia.  CulfT.         Strgomyia  ana  £des. 


Fig.  3S.— Graphic  key  to  generic  disUiictions  based  on  scale  characters. 
(Frojii  Giles's  "Gnats  or  ifosquitoes.") 
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in  lialjifc.  These  the  student  should  learn  to  distin- 
guish. The  principal  of  the  mosquito  like  blood- 
suckers are  the  Midges  {Cheironomid(e)  and  the 
Sand-flies  (Simididce).  Readily  recognised  diagnostic 
points  are  the  following  : — 

Mosquitoes  have  a  long  suctorial  proboscis,  and  the 
veins  of  their  wings  are  fringed  with  scales. 

Midges  are  very  slender  and  minute,  have  a  short 
suctorial  apparatus,  and  narrow  wings. 

Sandjiies  are  small,  obese,  and  hump-backed,  have 


Fig  39 — Wing  of  Culex  concolor  (male),  to  illustrate  teniiiuology. 

c,  oosta  ;  a,  auxiliary  vein  ;  1—0,  first  to  sixth  longitudinal  veins  and  branches ; 
/,  seventh  or  false  (unsealed;  longitudinal  vein  ;  VI.  unsealed  vein  between 
fifth  and  sixth  longitudinal  veins;  li,  humeral  transverse  vein;  s,  super- 
numerary transverse  vein  ;  m,  middle  tranverse  vein  ;  )\  posterior  transverse 
vein  ;  ,1 .  costal  cells  ;  B,  subcostal  cells  ;  C,  marginal  cell  ;  D,  anterior  fork 
cell  or  first  submarginai  cell ;  K.  second  submargiual  cell ;  F,  first  posterior 
cell;  fi, hinder  fork  or  second  posterior  cell ;  //,  third  posterior  cell '  /  first 
basal  cell ;  J,  second  basal  cell ;  K,  anal  cell ;  L,  axillary  coll ;  if,  spurious  cell. 

short  suctorial  apparatus,  comparatively  stout  legs, 
broad  wings,  and  short,  straight,  hairless  antennti?.  " 

Theobald  divides  the  family  of  CuUcidce  into  five 
sub-families,  named  and  characterised  as  follows  : — 

1.  Megarhinina :  brilliantly  coloured  insects^  Avith 
palpi  about  as  long  as  the  very  long  curved  proboscis. 

2.  Anojjhdina :  palpi  about  as  long  as  the 
straight  proboscis  in  both  sexes,  those  of  the  male 
being  clubbed  at  the  distal  end,  those  of  the  female 
being  linear. 

3.  Cidicina:  palpi  about  the  length  of  the  straight 
proboscis  in  the  male,  much  shorter  in  the  female. 

4.  j^Edomina  :  palpi  very  short  in  both  sexes. 
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5.  Corethrina :  mouth  parts  not  formed  for 
piercing,  thei-e  being  no  true  proboscis    palpi  small. 

The  classification  of  genera  and  species  is  based 
in  great  measure  on  the  shape  and  arrangement  of 
scales  (Fig.  38)  and  on  the  veins  and  cells  of  the 
wing  (Fig.  39). 

So  far  only  the  Anophelina  and  the  Culicina 
have  an  interest  for  the  pathologist.  Of  the 
Anophelina,  certain  species  of  the  genus  Anopheles 
act  as  carriers  of  the  malaria  parasites  and  of  at 
least  two  species  of  filaria — F.  nocturna  and 
F.  iimnitis. 

Of  the  sub-family  of  Ctdicina  two  genera 
have  a  pathological  interest,  namely,  Slegomyia,  one 
species  of  which — Stegomyia  fasciata — is  the  trans- 
mitter of  the  germ  of  yellow  fever,  and  Ctdex,  of 
which  cei'tainly  one  species,  Gulex  fatigans,  is  one 
of  the  intermediary  hosts  of  Filaria  nocturna. 

The  characters  of  these  three  genera  are  as 
follows  : — 

Anopheles  (Fig.  41).  Head  witt  both  flat  and  narrow  curved 
scales,  but  mainly  covered  with  large  upright  forked  scales;  palpi 
long  ill  both  sexes,  usually  about  the  length  of  the  proboscis, 
foiu'-jointed  in  the  ?,  three-jointed  in  the  6,  but  constrictions 
at  the  base  apparently  make  the  9  five-  or  six-jointed  and 
the  <;  four-  or  five-jointed;  in  the  d  the  last  two  joints 
are  thick,  short,  and  often  olive-shaped.  Antenn;e  fourteen- 
jointed  filiform,  pilose  in  the  P,  plumose  in  the  6  and  fifteen- 
jointed.  Thorax  sometimes  nude  on  the  dorsum,  usually  with 
narrow,  hair-like,  or  small  spindle-shaped  flat  scales.  Abdomen 
generally  pilose,  but  sometimes  with  a  few  scales,  and  rarely 
with  many.  Wings  covered  with  small  scales  of  lanceolate  form 
or  inflated,  with  the  first  sub-marginal  cell  longer  and  narrower 
than  the  second  posterior  cell ;  both  the  second  and  third  long 
veins  run  past  the  cross-veins  into  the  basal  cella. 

Of  the  fifty  or  more  described  species  of  Anopheles, 
the  following  have  been  shown  with  more  or  less 
precision  to  be  efficient  hosts  of  the  malaria 
parasites : — 

A.  costalis  \ 

A.  funestus  (Fig.  40)   >  Africa. 

A.  paludis  ) 
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A.  bifurcatKS 
A.  superpictus 

A.  maculipennis  (claviger)  (Fig. 


41 


A.  argyrotarsus  (albipes). 
A .  sinensis  (^pseudopictus) 
A.  Jiossii 
A.  fuliginatus 
A.  Gulicifacis 
A.  fluviatilis 
A .  Stepliensii 
A.  Theohaldi 
A.  barbirostris 
A.  Turkhudi 


,1 


Europe. 


America. 


►India. 

(James.) 


•lO.-Anophelos  fiinostiis  (fomalo).  Fig.  41.-Anoplielo,s  maculipeiiiii.s  (female). 


Wliether  ofclicrs  of  fclie  genus  are  efficient  hosts 
of  the  malaria  parasites  has  not  been  determined. 

mcgomyia  (Fig.  42).— According  to  Giles,  the  mombers 
ot  this  genus  of  mosqiuto  present    "an   ap2)o,ar.ince  that 
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once  seen  is  easily  recognised,  owing  to  the  predominance 
of  regularly-arranged,  flat,  imbricated  scales  on  their 
costume.  They  have  a  smooth,  satin-like  appearance  which  is 
most  characteristic,  and  even  the  wings  have  a  smoother  and 
more  velvety  look  than  the  true  Cidices.  With  hardly  an 
exception,  they  present  no  other  coloration  than  jetty-Mack, 
contrasted  with  the  purest  white,  the  latter  being  disposed  in 


Fig.  42.-Stegoiuyia  fasoiata  (female) .  Fig  43.— Ciilex  pipiens  (female). 


bands  and  stripes  on  the  legs  and  in  adornments  of  the  thorax, 
which  are  often  most  elaborate.  The  black,  however,  greatly 
preponderates,  and  one  or  two  are  almost  entirely  black.  They 
are  essentially  tropical  and  sub-tropical  insects,  and  are  hardly 
found  north  of  40"  latitude."  Theobald  defines  the  genus  as 
follows  :— "Palpi  short  in  the  ?,  long  in  the  $,  four-jomted 
in  ?,  and  five-jointed  in  $.  Head  clothed  completely  with  an 
armour  of  broad  flat  scales ;  mesothorax  covered  with  either 
narrow  curved  or  spindle-shaped  scales ;  sciitellum  alivai/s  with 
broad  flat  scales  to  the  middle  lobe,  and  usually  with  tliem 
present  on  the  lateral  lobes  ;  abdomen  completely  covered  wilh 
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flat  scales,  banded  or  imbanded,  but  always  with  wliito  lateral 
spots.  The  9  palpi  are  small,  never  more  than  one-third  of  the 
length  of  the  proboscis ;  those  of  the  ^  are  as  long  as,  or  longer 
than,  the  proboscis.  Wings  with  similar  vention  to  that  of 
typical  Culex,  but  the  fork-colls  short." 

Stegomyia  fasciata  is  the  most  widely  distributed  mosquito 
known,  being  found  all  round  the  tropical  world.  The  reason 
for  this,  according  to  Giles,  is  the  fact  that  S.  fasciata  is  a  good 
sailor — an  unpleasant  circumstance  in  view  of  the  role  of  this 
insect  in  the  sjjread  of  yellow  fever.  Its  specific  characters  are 
proboscis  unhanded;  last  hind  tarsal  joints  all  white,  with  some 
of  the  other  tarsal  joints  basally  light  banded  ;  thorax  dark, 
with  prominent  white,  lyre-shaped  adornment.  This  species 
can  always  be  recognised  by  the  peculiar  lyre-shaped  adorn- 
ment, drawn  in  thicker  lines  than  in  any  similarly-decorated 
mosquito,  and  by  the  broad  banding  of  the  hind  feet. 

Theobald  and  Giles  describe  twenty-three  species  of 
Stegomyia. 

Ciilex  (Fig.  43). — Palpi  of  the?  short,  three-  or  four- jointed; 
of  the  6  long,  three-jointed  ;  constrictions  at  the  bases  may  give 
the  9  a  four-  or  five-jointed  and  the  S  a  five-jointed  appearance  ; 
the  last  joint  in  the  $  is  usually  large ;  the  S  may  have  the 
last  two  joints  swollen,  much  as  in  Jiwp/iclcs,  or  they  may  be 
narrower  and  the  last  pointed.  The  antenna;  are  pilose  in  the 
?,  plumose  in  the  6,  and  are  composed  of  fourteen  joints,  the 
last  two  in  the  (J  being  long  and  thin.  Head  ornamented 
with  narrow  curved  scales  over  the  occiput,  and  upright 
forked  scales,  especially  thick  on  the  back  of  the  head,  flat 
scales  on  the  sides ;  thora.x  with  narrow  curved  hair-like  or 
spindle-shaped  scales ;  scutellum  with  narrow  curved  or 
spmdle-shaped  scales  only  ;  abdomen  with  flat  scales  ;  wings 
\yith  small  median  scales  to  the  veins  and  more  or  less  thin 
linear  lateral  ones  to  some  or  all  of  the  veins.  In  the  wings, 
the  first  sub-marginal  cell  is  longer  and  narrower  than  the 
second  posterior  cell,  and  the  posterior  cross-vein  is  always 
nearer  the  base  of  the  wing  than  the  mid  cross-vein.  The 
scales  may  collect  in  certain  areas  and  form  spots,  or  may 
bo  ornamented  with  spots  of  different  colour.  The  ungues 
of  the  9  are  equal,  simple  or  uniserratcd  ;  of  the  6,  unequal 
on  the  fore-  and  mid-legs,  the  large  uniserratcd  or  biserrated, 
the  smaller  uniserrated  or  simple. 

Theobald  includes  some  130  .species  in  the  genus 
Culex.  Although  there  can  be  no  question  of  the 
efficiency  of  at  least  one  species  as  an  intermediary  in 
filariasis,  so  far  no  culex  has  been  shown  to  subserve 
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any  of  the  malaria  parasites  of  man,  although  one 
is  an  efficient  host  for  proteosoma  of  birds. 

There  are  certain  features,  not  alluded  to  in  the 
foregoing  descriptions,  but  which  are  of  practical  use 
in  enabling  the  observer  to  discriminate  rapidly 
between  AnojMes  on  the  one  hand  and  Cidex  and 
Stegomyia  on  the  other.  In  Anopheles  the  axes  of  the 
proboscis,  head,  thorax,  and  abdomen  are  in  a  line 
with  each  other  (Fig.  44)  ;  whereas  in  C^lUx  and 
Stegomyia  the  head  and  proboscis  lie  more  or  less  at 
obtuse  angles  to  the  thorax,  and  the  extremity  of  the 
abdomen  is,  if  anything,  somewhat  lower  than  its 
thoracic  attachment  (Pig.  45).  Consequently,  in 
Anojjheles  this  arrangement  suggests  a  bradawl,  in 
Culex  and  Stegomyia  a  hunchback. 

Partly  as  a  result  of  this  disposition,  most  species 
of  Anopheles  carry  the  head  very  much  lower  than  the 


Fi„.  44.— Cliaracteristic  position  Fig.  45.— Characteristic  position 
of  many  species  of  Anopheles.  of  many  species  of  Culex, 
(Ross.)  (Ross.) 

thorax,  and  the  thorax  lower  than  the  abdomen,  the 
general  appearance  suggesting  that  the  insects  are 
standing,  or  trying  to  stand,  on  their  heads  (Fig.  44)  ; 
they  are  thus  disposed  at  an  angle  to  the  surface 
they  are  standing  on.  Culex  and  Stegomyia,  on  the 
other  hand,  stand  almost  parallel  to  the  plane  they 
are  resting  on  (Fig.  45). 

The  genera  differ  in  a  very  marked  way  as  regards 
the  position  of  their  larvae  at  the  surface  of  the 
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watei'.  The  larva3  of  Culex  and  Stegomyia,  being 
provided  witli  a  long  respiratory  tube,  bang,  as  it 
were,  by  this  almost  at  a  right  angle  to  the  surface  ; 
whereas  Ariopheles,  having  no  respiratory  tube,  is 
obliged  to  lie  flat  on  the  surface  (Figs.  33,  34). 

These  distinctions  are  not  applicable  to  all  species, 
but  only  as  a  general  rule. 


K  2 


148 


CHAPTER  VIIL 

malaria:  diagnosis. 

There  is  a  marked  tendency  to  regard  and  diagnose 
all  fevers  occurring  in  tropical  countries,  or  in  indi- 
viduals who  have  returned  from  tropical  countries, 
as  malarial.  Such  slovenliness  in  diagnosis  must  be 
strenuously  avoided  by  the  tropical  practitioner.  It 
is  apt  to  become  a  babit  which,  sooner  or  later,  is 
bound  to  have  disastrous  consequences. 

The  tliree  patliogiiionionic  signs  of 
malaria. — The  diagnosis  of  malarial  disease,  if  all 
the  means  at  our  disposal  be  employed,  is  usually  not  a 
difficult  matter.  Formerly,  periodicity  and  the  effect 
of  quinine  were  the  tests  principally  relied  on.  In 
certain  circumstances  they  are  fallible.  Nowadays, 
in  all  doubtful  and  serious  cases,  it  behoves  the 
practitioner  to  have  recourse  to  the  least  fallible 
test  —  the  microscopic  examination  of  the  blood. 
When  such  an  examination  yields  a  positive 
result,  when  the  parasite  in  any  of  its  forms, 
or  its  product  —  malarial  melanin  —  either  free 
in  the  liquor  sanguinis  or  enclosed  in  leucocytes, 
is  found,  the  diagnosis  of  malaria  is  securely 
established.  Negative  results  from  a  single  micro- 
scopical examination  are  not  so  trustworthy  as 
positive ;  but  if  the  pi-actitioner  has  experience,  and 
if  he  has  the  opportunity  to  make  his  examinations  at 
suitable  times  and  in  a  case  untreated  by  quinine, 
they,  too,  are  conclusive,  more  especially  if  supple- 
mented by  a  count  of  the  large  mononuclear 
leucocytes. 

The  quinine  test  is  generally  conclusive  in 
intermittents  and  in  the  various  larval  forms  of 
malaria,  but  the  more  severe  types  of  remittents  are 
often  singularly  resistant  to  tlie  drug.  Moreover,  time 
may  not  be  available  in  which  to  test  such  cases  with 
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quinine.  They  may  be  cases  of  a  threatening  nature 
in  which  a  speedy  diagnosis  is  of  the  first  importance. 
In  such  cases  tlie  microscope  is  the  only  available 
ti'ustworthy  diagnostic  agent. 

Peiiotlicity  in  diagnosis.  —  Periodicity  at 
times  is  a  trustworthy  enough  clinical  test  for 
malarial  disease.  Tertian  and  quarlan  periodicity 
occur  only  in  malarial  disease;  when  either  is 
thoroughly  established,  its  presence  is  almost 
conclusive  as  to  the  case  being  malarial.  It  is 
otherwise  as  regards  the  significance  of  quotidian 
periodicity.  Quotidian  periodicity  we  find  in  greater 
or  less  degree  in  nearly  all  fevers,  particularly  in 
fe  vers  associated  with  suppuration.  Tn  hectic  con- 
ditions quite  unconnected  with  malaria  one  often 
sees  a  quotidian  afternoon  rigor,  followed  by  hot, 
dry  skin,  and  a  temperature  rising  even  to  103°  or 
104°  Fahr.,  the  febrile  movement  concluding  with 
a  profuse  diaphoresis  and  complete  morning  apyrexia. 

Periodicity  of  fever  in  liver  abscess;  diagnosis 
f  'oni  malaria. — Paiticularly  is  this  the  case  in 
suppuration  connected  with  the  liver — a  condition 
peculiarly  liable  to  occur  and  to  cause  confusion  in 
tropical  practice.  Simulation  of  malarial  fever  by 
hepatic  abscess  is  very  common  ;  it  is  a  j^itfall  into 
which  the  inexperienced'  tropical  practitioner  often 
tumbles.  In  consequence,  we  find  that,  at  one  time 
or  another,  most  liver  abscess  cases  are  drenched 
with  quinine,  on  the  supposition  that  the  associated 
fever  is  malarial.  There  are  several  points,  even 
apart  from  an  examination  of  tlie  blood,  which,  if 
duly  considered,  will  avert  this  blunder. 

In  hepa,tic  abscess,  although  the  liver  is  enlarged, 
the  spleen  is  not  necessarily  so  ;  splenic  enlargement, 
though  an  occasional,  is  not  a  usual  feature  in  liver 
abscess.  In  malarial  fever,  if  the  liver  be  enlarged 
the  spleen  is  still  more  so,  and  can  usually  be  felt 
extending  well  beyond  the  costal  mai-gin.  In  hepatic 
abscess  the  fever  occurs  generally,  though  not  invari- 
ably, in  the  late  afternoon  or  evening;  the  patient 
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may  perspire  profusely,  independently  of  fever  lysis, 
at  any  time  of  the  day  or  night — very  generally 
whenever  he  chances  to  fall  asleep.  In  malarial 
fever  the  paroxysm  may,  and  generally  does,  occur 
earlier  in  the  day;  there  is  no  marked  tendency  to 
sweating  unless  at  the  defervescence  of  the  fever. 
In  hepatic  abscess  a  history  of  dysentery  is  nearly 
always  obtainable  if  carefully  inquired  for.  If  fever 
be  distinctly  tertian  or  quartan  in  type  it  is  not 
hepatic.  In  all  doubtful  cases  the  blood  must  be 
examined  once  or  oftener,  the  rigor  stage  or  early 
hot  stage  being  selected  for  the  examination,  and  the 
examination  being  made  before  administration  of 
quinine.  Apart  from  the  presence  or  absence  of  the 
pai-asite  or  of  pigmented  leucocytes,  marked  increase 
of  polymorphonuclear  leucocytes  would  be  in  favour 
of  hepatic  abscess,  a  relative  excess  of  mononuclear 
leucocytes  in  favour,  though  not  conclusive,  _  of 
malaria.  Occasionally  cases  are  met  with  in  which 
there  is  a  history  of  malarial  infection  and,  in 
addition  to  this,  a  history  of  dysentery,  and  the 
liver  and  spleen  are  both  enlarged.  In  such  cases 
diagnosis  may  be  impossible  without  the  microscope 
and  the  aspirator. 

Diag^nosis  of  lisemoglobiiiuric  fi-oiu  yel- 
low fever. — -The  diagnosis  of  hsemoglobinuric  from 
yellow  fever  sometimes  comes  up  as  a  practical  point. 
Apart  from  a  blood  examination,  the  followmg  con- 
siderations will  aid  to  a  correct  conclusion. 

From  the  outset  hfemoglobinuric  fever  is  asthenic 
in  type  ;  yellow  fever,  on  the  contrary,  has  sthenic 
features  to  commence  with — violent  headache,  con- 
gested conjunctiva,  flushed  face,  etc.  In  hsemoglobin- 
uric  fever  the  liver  and  spleen  are  enlarged,  often 
painful  ;  the  vomiting  is  bilious,  rarely  bloody  ;  the 
yellowness  of  the  skin  concurs  in  point  of  time  with 
the  liiBmoglobinuria,  and  is  an  initial  symptom.  In 
yellow  fever  there  is  early  and  increasing  albuminuria, 
sometimes  hematuria;  there  is  no  true  htemoglobin- 
uria,  no  enlargement  and  tenderness  of  the  liver 
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and  spleen  of  a  marked  character  ;  tliere  is  epigastric 
tenderness  and  burning  ;  often  vomiting  of  clear  acid 
mucus,  but  not  of  large  quantities  of  bile  as  in 
malarial  affections ;  black  vomit  and  yellowness  of 
skin  are  late  and  not  necessary  featui^es.  Yellow 
fever  is  endemic  only  in  certain  limited  ai'eas,  tends  to 
occur  as  an  epidemic,  and  attacks  new  comers  much 
more  frequently  than  old  residents.  Htemoglobinuric 
fever  has  a  more  extensive  distribution,  is  sporadic, 
and  is  more  especially  a  disease  of  older  residents. 

Diag:nosis  of  bilious  remittent  from  yel- 
low fever. — In  bilious  remittent  the  icteric  tinting 
of  the  skin  is  an  earlier  feature ;  albuminuria  is 
not  so  common  and  generally  not  marked ;  tempera- 
ture is  maintained  high  for  many  days,  not  subsiding 
in  three  or  four  days  as  in  yellow  fever  ;  the  vomiting 
is  profuse  and  bilious ;  the  pulse  does  not  become 
phenomenally  slow  as  in  yellow  fever  ;  in  the  initial 
stage  the  eyes  are  not  congested  and  shining  to  the 
same  degree  ;  and,  of  course,  the  parasite  is  to  be 
found  in  the  blood. 

Cerebro-spinal  meiiiiig^itis  may  simulate 
malarial  fever ;  but  the  occurrence  of  rigidity  of  the 
muscles  of  the  neck  should  put  the  physician  on  his 
guard,  and  lead  him  in  such  a  case  to  search  the  blood 
and  inquire  for  other  diagnostic  symptoms,  as,  for 
example,  the  respective  leucocytic  variations  of  the 
two  infections. 

Diag^iiosis  from  other  types  of  paroxysmal 
fevers. — Urethral  fever  is  often  mistaken  for  ague  ; 
so  is  the  fever  attending  the  passage  of  gall-stones ; 
so  is  the  fever  associated  with  pyelitis  and  surgical 
kidney  ;  so  is  lymphangitis,  particularly  that  form  of 
lymphangitis  associated  with  elephantiasis  and  other 
filarial  diseases ;  so  is  Mediterranean  fever ;  so  is 
that  form  of  chronic  quotidian  fever  (usually  re- 
garded as  post-malarial  and  called  in  Assam 
Kala-azar)  which  is  attended  with  enlarged  liver 
and  spleen  and  with  antemia,  but  which  is  not 
associated  w^ith  the   presence    of   parasites  in  the 
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blood,  and  is  not  amenable  to  quinine ;  so  are 
the  fevers  associated  with  tuberculous  disease,  with 
ulcei-ative  endocarditis,  with  some  types  of  pernicious 
anaemia,  with  splenic  leucocythsemia,  especially  with 
visceral  syphilis,  with  rapidly-growing  sarcoma,  with 
forms  of  hysteria,  and  with  many  obscure  and  ill- 
defined  conditions.  The  use  of  the  microscope  must 
not  be  neglected  in  such  cases  if  there  be  the  slightest 
doubt  as  to  their  exact  nature. 

Typhoid  fever. — "Without  the  microscope  it  is 
sometimes  impossible  to  diagnose  typhoid  ty^^es-  of 
malarial  fever  from  genuine  enteric.  In  both  there 
may  be  diarrhoea  or  constipation ;  in  both  there  may 
be  splenic  enlargement ;  in  both  there  may  be  typhoid 
tongue,  delirium,  and  tlie  entire  range  of  typhoid 
symptoms.  As  a  matter  of  fact,  until  recent  years 
all  typhoid  in  India  was  regarded  and  treated  as 
malarial  fever — malarial  remittent — and,  doubtless, 
often  with  disastrous  results.  In  circumstances  where 
Widal's  serum  test  is  available  it  is  an  invaluable 
supplement  to  microscopical  examination  of  the  blood. 

Typlio-nialai'ial  fever. — One  important  fact 
in  connection  with  the  diagnosis  of  typhoid  in  malaria 
must  ever  be  kept  in  mind.  In  individuals  who  have 
previously  been  subjected  to  malarial  influences  and 
who,  perhaps,  have  suffered  at  one  time  from  well- 
marked  malarial  fever,  the  oncoming  of  typhoid  is 
often  preceded  by  three  or  four  paroxysms  exactly 
like  those  of  ordinary  ague.  This  may  occur  even 
when  the  patient  has  been  for  some  time  in  a  non- 
malarial  country,  as  England.  In  such  cases  quinine 
is  usually  given  early  in  the  attack  ;  its  failure  to 
check  the  disease  should  lead  to  careful  prognosis 
and  the  avoidance  of  too  active  purgation.  Similarly, 
well  marked  malarial-like  fluctuations  of  temperature 
and  the  appearance  of  the  parasites  in  the  blood 
in  the  course  of  a  continued  fever  do  not  exclude 
typhoid.  These  cases  are  probably  typho-nlalarial, 
and  have  to  be  treated  as  such — as  typhoid  with  a 
malarial  complication. 
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JVcccssity  for  microscopical  cxiiininntion 
of  bioo<l  in  pernicious  attaciis. — ^Witliout  tlie 
microscope  it  is  sometimes  impossible  to  diagnose,  in 
time  to  direct  treatment,  pernicious  comatose  malarial 
attacks  from  heat-stroke  or,  if  algide  in  character, 
from  ordinary  apoplexy  ;  malarial  dysentery,  which 
must  be  treated  with  quinine,  from  ordinary  dysentery, 
which  must  be  treated  with  ipecac,  or  with  the  sul- 
phates ;  algide  malarial  attacks,  from  cholera  ;  certain 
types  of  malarial  fever  occurring,  as  it  is  very  apt  to  do, 
in  the  puerperal  state,  from  puerperal  fever  ;  malarial 
pneumonia,  from  croupous  pneumonia;  malarial  apha- 
sia, from  the  aphasia  of  organic  brain  disease ;  and  so  on. 

It  is  manifest  that  the  revelations  of  the  micro- 
scope have  enhanced  our  powers  of  diagnosis  in 
malarial  affections  enormously,  and,  therefore,  our 
powers  of  treatment.  Every  doubtful  case  must  be 
tested  by  it.  In  many  forms  of  malarial  disease,  if 
life  is  to  be  saved,  action  must  be  prompt,  decisive, 
energetic,  and  based  on  accurate  diagnosis.  The 
diagnosis  of  ordinary  agues  may  be  postponed  for  a 
day  or  two  without  much  danger,  and  be  made 
correctly  enough  without  the  microscope  ;  but  every 
now  and  again  a  pernicious  attack  is  sprung  upon 
the  pracLitionei',  the  nature  of  which  he  must  be  able 
to  recognise  at  once,  and  recognise  with  confidence. 
When  the  parasite  is  seen  in  the  blood,  it  is 
surely  known  that  there  is  a  malarial  element  in  the 
case  and  that  quinine  is  indicated.  Confidence  in 
directing  treatment  is  a  great  matter.  It  cannot, 
therefore,  be  too  strongly  urged  on  the  tropical  prac- 
titioner to  avail  himself  of  every  opportunity  to  gain 
experience  in  the  use  of  the  microscope  in  blood 
examinations,  and  to  take  care  to  have  a  suitable 
instrument  in  working  order  and  available  at  a 
moment's  notice.  The  practical  difficulties  in  carry- 
ing out  this  recommendation  are  insignificant  in  com- 
parison with  the  importance  of  the  results.  With 
practice,  five  minutes  usually  suffices  to  effect  a 
positive  microscopical  diagnosis  of  malaria. 
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CHAPTER  IX. 

malaria:  treatment. 

Quinine  Many   drugs  have   been  employed  in 

the  treatment  of  malarial  disease,  and  many  drugs 
have  some  influence  on  it ;  all  sink  into  insignificance 
in  comparison  with  quinine.  In  serious  cases,  to  use 
any  drug  to  the  exclusion  of  quinine  is  culpable 
trifling.  Therefore,  so  soon  as  a  diagnosis  of  malaria 
has  been  arrived  at,  unless  there  be  some  very  mani- 
fest contra-indication,  the  first  duty  of  the  practitioner 
is  to  set  about  giving  quinine.  There  are  many  ways 
of  exhibiting  the  drug  ;  however  it  is  given,  care 
must  be  taken  that  it  is  so  administered  that  there 
can  be  no  mistake  about  its  being  absorbed.  If  the 
patient  for  any  reason,  such  as  inability  to  swallow 
or  persistent  vomiting,  cannot  take  quinine  by  the 
mouth,  and  the  existing  condition  be  grave,  it  may 
be  injected  by  the  rectum  ;  but  if  the  circumstances 
of  the  case  are  such  that  a  rapid  action  of  the  drug 
is  imperative,  it  must  be  injected  at  once  subcu- 
taneously,  or  into  a  vein. 

Whe7i  and  in  what  dose  to  give  quinine  in  ordinary 
cases. — During  a  paroxysm  of  ordinary  intermittent 
fever  it  is  better,  before  giving  quinine,  to  wait  until 
the  rigor  and  hot  stages  are  over  and  the  patient 
is  beginning  to  perspire.  A  fever  fit,  once  begun, 
cannot  be  cut  short  by  quinine,  and  to  give  quinine 
during  the  early  stages  aggravates  the  headache  and 
o-eneral  distress;  but  so  soon  as  the  skin  is  moist 
and  the  temperature  begins  to  fall,  the  earlier  the 
drug  is  commenced  the  better.  Ten  grains,  prefer- 
ably in  solution,  should  be  administered  at  the 
commencement  of  sweating,  and  thereafter  five 
o-rains  every  six  or  eight  hours  for  the  next  week. 
This  is  an  almost  certain  cure.  The  quinine  may 
not  always  prevent  the  next  succeeding  fit,  but  it 
nearly  always  diminishes  its  severity.    In  99  cases 
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out  of  100  the  second  following  attack  does  not 
develop. 

When  giving  quinine  it  is  well  to  administer  an 
aperient  and  to  keep  the  patient  in  bed  ;  in  ordinary 
cases  neither  aperient  nor  rest  in  bed  is  absolutely 
necessary.  In  cachectics,  however,  and  in  all  obsti- 
nate cases,  both  are  invaluable  adjuvants.  On  the 
complete  subsidence  of  fever,  iron,  or  iron  and  arsenic, 
should  be  exhibited ;  and,  with  a  view  to  prevent 
relapses,  one  or  two  full  doses  of  quinine — five  to 
fifteen  grains — should  be  taken  at  intervals  of  from 
three  to  seven  days  for  six  weeks  or  longer. 

My  practice  in  the  treatment  of  ordinary 
malarial  fevers  is  to  give  quinine  for  a  week  in  the 
doses  mentioned,  and  then  to  prescribe  arsenic  and 
iron  in  pill  or  solution.  At  the  same  time,  with  a 
view  to  prevent  recurrence  of  fever,  I  direct  the 
patient,  particulai'ly  if  I  have  found  the  crescent 
form  of  the  parasite  in  the  blood — for  such  cases  are 
prone  to  relapse — to  leave  off  the  tonic  one  day  a 
week  (to  give  precision  to  my  directions  I  generally 
mention  Sunday),  and  on  that  day  to  take  a  mild 
saline,  sulphate  of  soda  or  Carlsbad  salts,  in  the 
morning,  and  three  five-grain  doses  of  quinine  during 
the  day.  The  iron  and  arsenic  may  be  taken  for  a 
fortnight,  and,  after  an  interval  of  a  week,  for 
another  fortnight.  The  weekly  aperient  and  three 
doses  of  quinine  had  better  be  kept  up  for  six  weeks 
or  two  months  or  longer. 

Dose  of  quinine :  toxic  effects.  —  There  is  great 
difference  of  opinion  and  practice  about  the  dose  of 
quinine.  Some  give  thirty  grains  at  a  dose,  some 
give  three.  The  former,  in  my  opinion,  is  too  large 
a  dose  for  ordinary  cases,  the  latter  too  small.  It 
must  never  be  lost  sight  'of  that  occasionally  quinine 
in  large  doses  produces  alarming  effects  ;  not  singing 
of  the  ears  and  visual  disturbances  merely,  but  actual 
deafness  and  even  amblyopia,  both  of  which  may 
prove  very  persistent  and  occasionally  permanent.  It 
may  also  produce  profound  cardiac  depression  and 
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gastric  disturbance,  and  even  death  from  syncope. 
Urticaria  is  another,  and  not  very  uncommon,  effect 
of  even  small  doses  of  quinine ;  some  cannot  take  it 
on  this  account,  and  prefer  to  endure  the  disease 
rather  than  suffer  the  intolerable  irritation  induced 
by  the  remedy.  I  believe  that  nothing  is  gained  by 
excessive  doses  ;  in  ordinary  circumstances,  thirty 
grains  spread  over  two  or  three  days  is  usually  ample 
to  check  an  intermittent. 

For  children  under  one  year  half  a  grain  for  a  dose 
suffices ;  for  older  children  the  dose  must  be  increased 
proportionately  to  age  and  strength. 

If  a  supposed  ague  resist  the  doses  of  quinine 
mentioned,  the  diagnosis  should  be  revised. 

Quinine  in  ^yregnancy. — Care  should  be  exercised 
in  giving  quinine  to  pregnant  females,  for  undoubtedly 
it  sometimes  causes  miscarriage.  The  fact  of  l^reg- 
nancy,  however,  must  not  debar  tbe  use  of  tlie 
drug  altogether  ;  only,  in  such  circumstances,  it 
should  be  given  in  the  minimum  dose  likely  to  be 
effectual,  say  three  grains  i-epeated  every  eight  hours 
for  two  days.  A  pregnant  woman  will  run  more 
risk  of  miscarriage  and  to  her  health  from  repeated 
ague  fits  than  she  will  from  a  reasonable  dose  of  quinine. 

Quinine  in  the  jmerperal  state.  —  It  is  a  wise 
pi-ecantion  in  malarious  countries  to  give  a  few 
five-grain  doses  of  quinine  during  labour  or  soon 
after.  The  puerperal  state  seems  to  have  the  effect, 
as  any  other  shock  or  physiological  strain  might,  of 
waking  up  the  slumbering  malaria  parasite.  A  dose 
or  two  of  quinine  in  these  circumstances  does  no 
harm,  and  may,  by  choking  off  a  threatening  fever, 
avert  suffering  and  anxiety,  not  to  mention  danger. 

Form  in  which  to  administer-  quinine. — Quinine 
is  best  given  in  solution,  and  probably  the  hydro- 
chlorate,  as  containing  a  larger  proportion  of  the 
alkaloid  than  the  sulphate,  is  the  best  salt.  Some, 
under  the  impression  that  hydrobromic  acid  prevents 
the  singing  of  the  eai's  attending  the  free  use  of  the 
drug,  prefer  this  to  dilute  sulphuric  acid  as  a  solvent 
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for  the  ordinary  suljjhate.  When  the  tongue  is  fairly 
clean  and  digestion  not  altogether  in  abeyance,  the 
quinine  may  be  given  in  freshly  prepared  pill,  in  tab- 
loid form,  in  cachet,  or  enclosed  in  cigarette  paper ;  but 
in  serious  cases,  particularly  where  the  tongue  is  foul 
and  digestion  enfeebled,  pills  and  tabloids  are  not  to  be 
trusted  to.  In  these  circumstances  they  are  apt  to  pass 
through  the  hoioels  and  to  appear  in  the  bedpan  unaltered. 
In  grave  cases  this  occurrence  must  not  be  risked. 

EiLquinine  or  etichinine,  the  ethyl  carbonate  of 
quinine,  is  just  as  eiEcient  as  the  other  salts  of 
quinine,  and  has  the  advantage  of  being  quite  taste- 
less, a  very  important  property  in  the  case  of  fever 
in  children  or  fanciful  patients.  I  have  made  a  con- 
siderable number  of  trials  with  this  drug.  It  acts 
promptly  on  the  fever,  and  causes  the  parasite  to 
disappear  from  the  blood.  The  only  di-awback  is  the 
high  price  charged  for  the  drug. 

Milk  as  a  menstruum  for  quinine. — If  the  taste 
of  the  ordinary  salts  of  quinine  be  very  much  objected 
to,  and  if  euquinine  is  not  available,  a  good  plan  is  to 
give  the  quinine  in  powder  in  a  tablespoonful  of  milk 
after  the  patient  has  previously  lubricated  the  mouth 
with  a  morsel  of  bread  and  butter.  Given  in  this  way 
the  bitter  taste  of  the  drug  is  not  perceived.  This  is 
by  far  the  best  way  of  getting  children  to  take  quinine. 

Hypodermic  injection  of  quinine. — In  any  type  of 
fever,  if  vomiting  is  persistent,  if  the  brain  is  affected, 
or  if  the  patient  is  insensible  and  cannot  or  will  not 
swallow,  recourse  must  be  had  to  the  hypodermic 
injection  of  quinine.  In  all  cases  in  which  life  is  in 
imminent  danger,  and  in  which  the  earliest  possible 
action  of  the  drug  is  of  importance,  it  must  be 
given  hypodermically  or,  rather,  intramuscularly. 
This  method  is  sometimes  a  painful  one,  and  may  be 
attended  with  some  risk  of  abscess  ;  in  the  circum- 
stances, such  possibilities  count  for  little.  The  most 
suitable  readily  procurable  salt  for  hypodermic  in- 
jection is  the  hydrochloride,  or,  better,  the  acid  hydro- 
chloride, which  is  soluble  in  less  than  its  own  weight 
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of  water.  The  hydrobromide  is  equally  soluble.  If 
neither  of  these  salts  can  be  procured,  the  sulphate 
may  be  used,  solution  being  effected  by  adding  half 
its  weight  of  tartaric  acid.*  Ten  to  fifteen  grains 
dissolved  in  40  to  60  minims  of  sterilised  water  would 
be  a  full  hypodermic  dose  ;  in  grave  cases  this  dose 
should  be  given  three  times  in  the  twenty-four  hours. 
The  needle  should  be  driven  well  home,  deep  into  the 
muscles  of  the  gluteal  or  scapular  region,  the  skin 
being  previously  carefully  cleansed.  The  solution 
must  be  freshly  prepared  and  boiled,  and  the  syringe 
and  needle  thoroughly  sterilised.  A  syringe,  having 
a  well-fitting  glass  piston  and  a  plugging  needle,  has 
recently  been  put  on  the  market ;  this  is  the  best 
instrument  for  giving  these  injections.  In  the 
malignant  fevers  of  Rome  as  much  as  a  drachm  of 
quinine,  divided  into  three  or  four  doses,  is  sometimes 
administered  hypodermically  in  the  course  of  twenty- 
four  hours  with  the  best  results,  t 

*  The  more  serviceable  salts  of  quinine,  of  whicli  the  bichloride 
of  quinine  and  urea  is  one  of  the  best,  can  now  be  procured  in  tabloid 
form  specially  prepared  for  hypodermic  injection.  These  tabloids 
are  much  better  than  solutions,  which  cannot  be  kept  for  any 
length  of  time  without  risk  of  fouling. 


t  Solubility  and  Equivalent  Value      Salts  of  Qdikine. 


Name  of  Salt. 

Percentage 

of  the 
Alkaloid  in 
the  Salt. 

Solubility  in 
Cold  Water. 

Amount 
Equivalent  in 
Value  to  One 
of  Quinine 
Sulphate. 

Sulphate 

73-5  % 

In  800  parts 

1-00 

Hydrochloride 

81-8  % 

„   40  „ 

•9 

*Bihydrochloride 

72-0  % 

1-02 

Hydrobromide 

-  76-6  % 

45  ,, 

•96 

*Bihydrobromide 

60-0  % 

„     7  „ 

1-23 

Bisulphate  ... 

59-1  % 

„    11  „ 

1-24 

Phosphate   

7(5-2  Z 

,,420  „ 

•96 

Valerianate  ... 

73-0  % 

„  110  „ 

l^Ol 

^Lactate   

78-2  X 

„   10  „ 

•94 

Salicylate 

70-1  % 

225 

1-05 

*Hydrochloro-Suli3hate 

74-3  % 

2 

•99 

Arseniate   

G9-4  % 

slightly  soluble 

1^06 

Tannate   

20-0  % 

,,  ,, 

3-67 

*Bichl.  of  Q.  and  Urea 

♦  These  are  suitable  for  hypodermic  injections. 


Trea  tment  :  Preca  utions. 


159 


Benson,  speaking  from  an  experience  of  1,390 
cases,  says  that  the  hypodermic  injection  of  quinine 
is  by  far  the  most  eflFectual,  as  well  as  most  economical, 
way  of  treating  malarial  fevers.  He  used  the  sulphate 
dissolved  in  Avater  with  the  aid  of  hydrochloric  acid, 
the  strength  of  the  solution  being  fifteen  grains  to  the 
drachm  ;  of  this  lie  injected  twenty  minims  between 
the  scapulfe,  or  into  the  outer  surface  of  the  arm.  In 
6U  consecutive  cases  so  treated  not  a  single  unto- 
ward accident  occurred,  one  injection  usually  sufficing. 
I  have  been  in  the  habit  of  using  intramuscular 
injections  of  quinine  both  in  hospital  and  in  private 
practice,  and,  so  far,  without  mishap.  My  belief  is 
that  abscess,  indurations,  and  similar  accidents  are 
attributable  to  imperfect  methods  and  carelessness.^ 

Precatotions. — It  may  be  well  to  mention,  not  with 
the  idea  of  deterring  the  practitioner  from  using  the 
drug  in  this  way,  but  to  impress  upon  him  the  necessity 
for  care  in  keeping  instruments  and  solutions  aseptic, 
that  not  only  abscess,  sloughing,  and  chronic  painful 
indurations  have  sometimes  followed  the  hypodermic 
injection  of  quinine,  but  also  tetanus.  In  these  latter 
unfortunate  cases  it  was  not  the  quinine  that  caused 
the  tetanus ;  it  was  the  tetanus  bacillus,  and  this 
tetanus  bacillus  was  introduced  either  on  a  dirty  needle 
or  in  a  fouled  solution.  Tetanus  is  an  exceedingly 
common  disease  in  some  tropical  countries.  In 
Western  Africa,  for  example,  a  large  proportion  of 
wounds,  no  matter  how  trifling  as  wounds  they  may 
be,  if  they  are  fouled  by  earth  or  dirt  result  in 
tetanus.  The  French  in  Senegambia  have  found  this 
to  their  cost.  A  gentleman  who  had  travelled  much 
in  Congoland  told  me  that  certain  tribes  poison  their 
arrows  by  simply  dipping  the  tips  in  a  particular  kind 
of  mud.  A  wound  from  these  arrows  is  nearly  sure 
to  cause  tetanus.  In  many  trojiical  countries,  so 
general  and  so  extensive  is  the  distribution  of  the 
tetanus  bacillus  that  trismus  neonatorum  is  a  princi- 
pal cause  of  the  excessive  infant  mortality.  Every 
precaution  must  therefore  be  taken  to  ensure  that 
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the  little  instrument  which  is  so  potent  in  saving 
life  may  not  by  carelessness  be  turned  into  an  instru- 
ment of  death. 

Quinine  may  also  be  given  by  enema.  It  is 
readily  absorbed  if  given  in  this  way  if  the  bowel  be 
not  too  irritable. 

Intravenous  injection  of  quinine. — In  cases  of 
pernicious  comatose  remittent,  in  which  it  is  of  im- 
portance to  obtain  a  rapid  and  powerful  action  of  the 
drug,  Bacelli  recommends  the  intravenous  injection 
of  the  following  solution  :  Hydrochloride  of  quinine 
1  gramme,  sodium  chloride  7  5  centigrammes,  distilled 
water  10  grammes.  This  solution  he  has  employed 
in  these  desperate  cases  with  much  success,  injecting 
directly  into  a  vein  five  to  seven  grammes  at  a  time ; 
he  states  that  whereas  with  hypodermic  injection  the 
mortality  in  such  cases  mounted  to  17  per  cent.,  with 
intravenous  injection  it  was  reduced  to  6  per  cent. 

Warburg's  tincture. — A  very  effective  medium  for 
giving  quinine,  and  one  of  high  repute  in  many  places, 
is  Warburg's  tincture.  This  contains,  besides  quinine, 
a  number  of  drugs,  many  of  them  doubtless  inert, 
although  some  of  them  certainly  possess  valuable 
therapeutic  properties.  Experience  has  shown  that 
the  combination  is  really  a  good  one,  and  that 
Warburg's  tincture  sometimes  succeeds  where  quinine 
alone  fails,  or  acts  too  slowly.  It  generally  proves  a 
powerful  sudorific.  The  dose  is  half  an  ounce,  and 
is  repeated  after  two  or  three  hours.  The  action 
appears  to  be  somewhat  similar  to  that  of  the  anti- 
pyretics now  in  vogue — antipyrin,  phenacetin,  etc. — 
drugs  which,  when  given  in  combination  with  quinine 
in  the  routine  treatment  of  malarial  fevers,  although 
they  have  no  curative  properties,  sometimes  con- 
tribute very  markedly  to  the  relief  of  headache  and 
febrile  distress.  They  must  be  used  with  great 
caution  in  adynamic  cases.  At  the  present  time 
these  drugs  are  much  abused  in  many  malarial 
countries. 

Mode  of  action  ol  quinine.— In  what  way 
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quinine  acts  has  not  yet  been  satisfactorily  explained. 
Some,  reasoning  from  the  toxic  influence  this  drug 
exerts  on  many  kinds  of  free  amoebaj,  say  that  it  acts  in 
malaria  in  the  same  way— that  is,  as  a  direct  poison 
to  the  parasite.  They,  support  this  view  by  pointing 
to  the  degenerative  changes,  as  evidenced  by  imperfect 
staining  reaction,  exhibited  by  such  parasites  as 
persist  in  the  blood  after  administration  of  quinine 
has  been  commenced.  Others  maintain  that  it  acts  in 
stimulating  the  phagocytes,  the  natural  enemies  of 
the  parasite.  Some  experimentalists  allege,  on  the 
other  hand,  that  it  paralyses  the  white  corpuscles. 
That  quinine  does  not  kill  all  blood  protozoa  is 
certain,  for  it  has  no  effect  on  the  hfemocytozoa  of 
birds  and  reptiles,  or  on  the  trypanosoma  of  surra. 
Certain  it  is  that  in  man,  with  the  exception  of  the 
crescent  body,  it  usually  quickly  causes  the  parasite 
to  disappear  from  the  general  circulation.  It  is  said 
by  some  to  be  most  effective  against  the  free  spores 
and  the  very  young  intracorpuscular  forms,  but  in- 
operative against  the  more  mature  parasites  ;  hence 
they  advocate  giving  it  early  in  the  parasitic  cycle. 
Others,  on  the  contrary,  maintain  that  it  is  operative 
only  on  the  large  intracorpuscular  forms,  and  therefore 
advocate  its  use  at  a  late  stage  of  the  cycle.  It  does 
not  appear  to  have  any  effect  on  the  crescent  bodies, 
or  to  interfere  with  their  evolution  into  flagellated 
organisms.  As  stated,  I  have  seen  in  the  blood 
crescents  and  flagellated  bodies  three  weeks  after  the 
cure  of  a  malarial  fever  by  full  doses  of  the  drug 
continued  for  a  fortnight. 

Strange  to  say,  quinine,  especially  in  small  doses, 
seems  sometimes  to  wake  up  latent  malaria  and  to 
bring  about  an  ague  fit.  The  same  may  be  said  of 
a  course  of  mineral  waters,  of  hydropathic  treatment, 
and  of  sea-bathing. 

Treatment  of  bilious  remittent.— In  bilious 
remittent  and  other  severe  forms  of  malarial  fever 
one  must  not,  as  in  a  simple  intermittent,  wait  for 
the  remission  before  giving  quinine.     To  wait  for 
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remission  or  sweating  used  to  be  the  practice ;  it  was 
said  that  to  give  quinine  at  any  other  time  was 
Avrong,  and  that  something  terrible  would  hajipen  if 
the  superstition  were  ignored.  In  all  grave  fevers 
a  full  dose,  ten  or  fifteen  grains,  should  be  adminis- 
tered at  once.  The  parasite  cannot  be  attacked  too 
soon.  It  is  desirable  to  have  the  bowels  freely 
opened ;  quinine  is  said  to  act  better  then.  It  is 
a  mistake,  however,  to  delay  the  administration  of 
the  specific  pending  the  action  of  the  aperient.  If 
an  aperient  be  indicated,  it  should  be  given  along 
with  the  quinine.  Five  or  ten  grains  of  calomel  is 
the  best.  Thereafter  the  quinine,  in  five-grain  doses, 
should  be  repeated  every  three  or  six  hours  until 
fever  has  subsided.  If  there  be  much  bilious  vomit- 
ing, an  emetic  of  ipecac,  or  repeated  draughts  of  hot 
water  will  clear  the  stomach  and  perhaps,  after  a 
time,  enable  it  to  retain  the  quinine.  The  drug  is 
sometimes  more  readily  retained  if  given  in  chloro- 
form water  or  in  effervescing  form.  Mustard 
poultices  to  the  epigastrium,  small  hypodermic 
injections  of  morphia,  ice  pills,  sips  of  very  hot 
water,  effervescing  mixtures,  champagne,  one-  or  two- 
dfop  doses  of  tincture  of  iodine,  a.re  each  of  them, 
on  occasion,  aids  in  stopping  vomiting.  If  these 
measures  fail,  and  if  the  vomiting  is  so  frequent 
and  so  severe  that  the  dose  is  immediately  rejected, 
and  if  there  is  no  diarrhoea,  it  is  advisable  to  clear  out 
the  rectum  with  an  injection  of  warm  water  and,  when 
the  action  of  this  has  concluded,  to  throw  uj)  an  enema 
of  thirty  grains  of  quinine  in  three  to  ten  ounces  of 
water  with  a  few  drops  of  acid  to  aid  solution  ;  at  the 
same  time,  five  or  ten  grains  of  calomel  may  be  given 
by  the  mouth.  This  fiuling,  or  in  preference  to  this, 
recourse  must  be  had  at  once  to  intramuscular  injec- 
tions. So  soon  as  the  stomach  has  quieted  down, 
quinine  may  be  given  again  by  the  mouth. 

Ti  caliiieiit  of  Iiypcrpyrcxia — Hyperpyrexia 
must  be  promptly  met  by  prolonged  immersion  "in  the . 
cold  bath,  rectal  injections  of  iced  water,  ice  bags  to 
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the  head,  etc.  At  the  same  time  quinine  must  be  in- 
jected intramuscularly,  or  into  a  vein,  in  full  doses,  and 
repeated  every  three  "hours  until  thirty  or  forty  grains 
have  been  given.  Prompt  action  in  these  cases  is  of 
the  fii-st  importance,  and  may  save  life.  If  tempera- 
ture be  kept  down  for  three  or  four  hours  the 
quinine  gets  time  to  act  on  the  parasites  crowding 
the  intracranial  vessels  ;  but  if  temperature  be  allowed 
to  mount  and  to  remain  high  the  patient  is  destroyed 
before  the  specific  has  a  chance.  The  cold  bath,  there- 
fore, is  absolutely  necessary.  In  such  circumstances, 
antipyrin  and  similar  antipyretics  are  worse  than 
useless.  Good  rules  are  to  prepare  to  give^  the  cold 
bath  if  the  axillary  temperature  reach  106°,  and  to 
remove  from  the  bath  when  rectal  temperature  has 
fallen  to  102°  Fahr.  Although  the  temperature  has 
been  reduced  by  this  means,  thermometrical  observa- 
tions must  be  continued  at  short  intervals,  say  every 
two  hours;  directly  it  begins  to  rise  again,  say  to 
102°-103°,  the  patient  should  be  placed  in  the  bath 
again ;  this  must  be  repeated  as  often  as  necessary. 
Patients  who  have  sutiered  from  a  hyperpyrexia! 
attack  should  be  invalided  home. 

Treatment  of  algitle  and  dyseaiteiic  at- 
tacks. —  Algide  and  dysenteric  attacks  demand 
quinine  combined  with  a  little  opium.  If  dysenteric 
symptoms  persist,  ipecac,  or  the  aperient  sulphates  in 
full  doses  and  opium  must/  also  be  given. 

Treatment  01  liEemoglol»imiric  fever. — 
Htemoglobinuric  fever  is  most  resistant  to  quinine. 
Some  practitioners  of  experience  recommend  the  exhi- 
bition of  the  drug  in  heroic  doses,  giving  it  every  two 
hours  in  divided  doses  to  the  extent  of  120  grains  a 
day;  this  they  keep  up  till  convalescence  is  estab- 
lished. On  the  other  hand,  luicmoglobinuria  may 
come  on  while  the  patient  is  cinchonised  ;  indeed, 
some  writers  of  experience — the  Plehns,  Koch,  and 
others — declare  that  quinine  conduces  to  and  even 
causes  hfemoglobinuria.  After  trying  it  in  these  cases, 
and  carefully  comparing  the  results  of  treatment 
L  2 
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both  with  and  without  quinine,  these  authorities 
abandoned  its  use.  So  long  as  the  ha^moglobinuria 
continued  they  treated  the  case  symptomatically, 
cautiously  resuming  the  specific  if  the  case  merged 
into  and  concluded  as  a  simple  intermittent.  There 
can  be  no  doubt  that  in  large  doses  quinine  exercises 
a  certain  amount  of  destructive  action  on  the  blood 
corpuscles,  rendering  their  htemoglobin  unstable. 
When,  therefore,  its  toxic  influence  is  superadded  to 
that  of  the  malarial  poison,  it  may  be  that  it  supplies 
the  little  that  is  required  to  determine  an  extensive 
liberation  of  haemoglobin,  which,  had  the  quinine  been 
withheld,  might  not  have  taken  place.  Bastianelli  lays 
down  the  following  sensible  rules  as  to  the  use  of  qui- 
nine in  hsemoglobinuric  fever:— (a)  If  hjemoglobinuria 
occurs  during  a  malarial  paroxysm  and  parasites  are 
found  in  the  blood,  quinine  should  be  given.  (6)  If 
parasites  are  not  found  in  the  blood,  quinine  should 
not  be  given,  (c)  If  quinine  has  been  already  given 
before  the  hsemoglobinuria  has  appeared  and  no  para- 
sites are  found,  its  use  should  be  suspended  ;  but  if 
parasites  persist  it  should  be  continued. 

Calomel  in  large  doses — 20  to  30  grains — is  a 
favourite  remedy  with  some  for  hajmoglobinuric  fever. 
It  has  been  systematically  used  in  Africa  in  these  cases. 
I  have  heard  of  its  being  given  there  by  the  teaspoonful. 
I  know  of  cases  which  recovered  perfectly  without  a 
grain  of  calomel  or  of  quinine.  Severe  stomatitis  may 
arise  from  the  former;  it  should  therefore  be  em- 
ployed with  great  caution. 

Quennec  has  advocated  the  administration  of 
small  doses  of  chloroform  in  hsemoglobinuric  fever. 
His  formula  is  chloroform  4  grammes,  powdered 
gum  q.s.,  sweetened  water  250  grammes:  of  this  a 
tablespoonful  is  given  every  ten  minutes  until  a 
certain  degree  of  chloroform  intoxication  is  produced. 
Thereafter  the  effect  is  kept  up  by  enemas  of  chloi-al. 
In  twenty-two  successive  cases  he  had  no  death. 

Tannic  acid  is  another  drug  which  enjoys  a  certain 
reputation  in  the  treatment  of  malarial  fevers  which 
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have  resisted  quinine,  and  especially  in  htemoglobinuric 
fever.  It  is  given,  well  diluted,  in  tifteen-grain  doses 
every  two  hours  for  four  or  five  times,  the  dosing 
being  repeated  on  the  third  and  sixth  days  to  the 
extent  of  two  doses  each  day. 

Salicylate  of  soda  is  a  remedy  much  used  by  some 
medical  men  in  West  Africa  at  the  present  time,  and, 
it  is  said,  with  good  results. 

Transfivsion  of  blood  has  been  successfully  prac- 
tised in  high  degrees  of  antemia  in  some  of  these 
cases.  Oxygen  inhalations  are  indicated,  but  are 
rarely  practicable. 

^econ?  ?neric/aZiom.— Patients  who  are  suffering  from 
or  are  threatened  with  hajmoglobinuria,  or  who  have 
had  this  disease  before,  on  the  slightest  indication  of 
fever  should  go  to  bed  at  once,  keep  their  skins 
warm  and  scrupulously  protected  from  draughts,  and 
take  plenty  of  warm  fluid;  if  parasites  are  present 
in  the  blood,  moderate  doses — five  grains — of  qui- 
nine every  three  or  four  hours  (intramuscularly  by 
preference"),  and  a  moderate  dose  of  calomel  should  be 
given.  Those  who  have  once  sufi"ered  from  hisemo- 
globinuric  fever  must  at  all  times  avoid,  above  every- 
thing, getting  wet,  or  chilled,  or  over-fatigued,  and 
all  other  causes  of  physiological  depression.  Sitting 
down  to  cool  oflP  in  clothes  wet  from  perspiration  or 
from  any  other  cause  is  most  dangerous.  When  the 
urine  tends  to  be  suppressed,  diuretics  must  not  be 
given  with  the  idea  of  stimulating  the  kidneys.  In 
these  circumstances  hot  fomentations  should  be 
applied  to  the  loins,  plenty  of  bland  diluents  ad- 
ministered, and  an  exclusive  milk  diet  ordered  until 
all  albumin  has  disappeared  from  the  urine.  When, 
owing  to  persistent  vomiting,  fluid  cannot  be 
retained  by  the  stomach,  enemata  of  physiological 
salt  solution  (much  less  irritating  to  the  bowel,  and 
thus  far  more  likely  to  be  retained  than  plain  water) 
should  be  administered  repeatedly.  If  these  are  not 
retained,  the  salt  solution  (a  tcaspoonful  to  the  pint 
of  sterilised  water),  sterilised,  may  be  slowly  introduced 
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into  the  subcutaneous  connective  tissue,  of  the  flank  by- 
means  of  a  hollow  needle  attached  by  a  rubber  tube 
to  some  improvised  reservoir  placed  one  or  two  feet 
above  the  level  of  the  patient.  The  water  is  rapidly 
al)sorbed,  and  cannot  fail  to  be  useful  in  washing  out 
the  luemoglobin  infarcts  which  plug  the  renal  tubules 
and  bring  about,  at  all  events  contribute  to,  suppres- 
sion of  urine.  This  is  the  only  rational  and  safe 
systematic  treatment  of  the  hasnioglobinuric  fever. 
Antipyretics,  as  antipyrin  and  phenacetin,  are 
dangerous. 

Otiier  drug's  in  malaria. — During  the  con- 
tinuation of  a  fever  I  have  never  seen  much,  if  any, 
good  from  arsenic.  The  place  of  arsenic  is  not  as 
a  substitute  for  quinine  during  fever,  but  as  a  blood 
restoi-er  after  fever.  I  have  heard  of  cases  of 
obstinate  ague  cured  by  half-drachm  doses  of  liquor 
arsenicalis.  I  have  never  myself  ventured  on  these 
heroic  doses.  A  strong  infusion  of  "  the  hairs  that 
grow  between  the  grain  and  the  outer  leaves  of  the 
mealie  cob  "  (dose,  three  tablespoonsfuls)  has  recently 
been  recommended  as  a  cure  for  malaria ;  I  have  no 
experience  of  it.  I  have  never  seen  benefit,  in  any  way 
approaching  that  derived  from  quinine,  from  methy- 
lene blue,  carbolic  acid,  iodine,  anarcotine,  analgen, 
phenocol,  parthenium,  ailanthus,  chiretta,  eucalyptus, 
or  any  of  the  many  drugs  which  from  time  to  time 
have,  on  very  limited  experience,  been  recommended 
in-  malaria.  In  those  cases,  however,  in  which  from 
some  idiosyncrasy  the  patient  is  unable  to  take 
quinine,  it  may  be  necessary  to  have  recourse  to 
some  of  these  drugs.  Methylene  blue  in  doses  of  two 
to  three  grains,  and  pushed  until  the  urine  becomes 
deeply  tinged  or  signs  of  kidney  irritation  appear, 
enjoys  a  certain  reputation  in  America  and  in 
Germany.  Anarcotine  was  at  one  time,  during  a 
quinine  famine,  extensively  and  successfully  employed 
in  India  ;  the  dose  is  from  one  to  three  grains.  Phenocol 
hydrochloride,  in  ten-grain  doses,  administered  five, 
three,  and  two  hours  before  the  expected  paroxysm,  has 
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been  used  with  advantage  in  Italy,  and  is  said  to 
have  succeeded  in  some  instances  in  winch  quinine 
had  failed     The  tannin  treatment,  already  alluded 
to    mi-ht  also  be  tried  in  obstinate  cases  where 
quinine  had  failed  or  could  not  be  taken.    A  gram  of 
capsicum  with  five  grains  of  quinine  is  said  to  succeed 
sometimes  where  quinine  alone  fails.    I  have  given 
this  pill,  but  how  much  the  capsicum  contributed  to 
the  cure  I  cannot  say.    I  cannot  say  I  have  ever 
seen  an  ordinary  uncomplicated  ague  resist  quinine 
properly  given.    There  can  be  little  doubt,  however, 
that  in  rare  cases  it  does  fail,  and  that  it  is  more 
efficient  against  the  benign  tertian  and  the  quartan 
than  against  the  malignant  parasites.    It  does  not 
prevent  relapse,  however,  even  in  the  nou-malignant 
infections. 

Ti  eatiiieiit  of  si)leiiic  tumour  and  nsalarial 

cachexia  The  enlarged  spleen  of  malarial  cachexia 

is  best  treated  by  counter-irritation  (linimentum  iodi, 
or  ung.  hydrarg.  biniodid.)  and  saline  aperients,  com- 
bined with  quinine,  arsenic,  and  iron.  Hepatic  enlarge- 
ment and  abdominal  congestion  arising  from  malarial 
disease  of  long  standing  generally  derive  much  benefit 
from  a  course  of  Kissingen  or  of  Carlsbad  water— the 
former  preferably  if  anaemia  is  marked.  Cachectics 
should  leave  the  malarial  centre  where  they  are  being 
poisoned  and  spend  at  least  one  year  in  Europe.  They 
must  be  careful  to  clothe  warmly,  especially  on  first 
entering  colder  latitudes ;  to  keep  lightly  employed 
both  in  body  and  mind  ;  to  avoid  over-fatigue,  con- 
stipation, exposure  to  a  very  hot  sun,  high  winds, 
rain  ;  to  live  temperately,  and  generally  to  follow  the 
dictates  of  common  sense.      Residence  in  a_  dry, 
cool,  sunny  climate,  or  a  sea  voyage,  is  an  admirable 
restorative  in  malarial  cachexia. 

Malarial  cachectics  must  exercise  great  caution 
about  exposing  themselves  to  the  fresh  sea  breezes  on 
the  return  voyage  to  Europe.  Neglect  of  this  is  nearly 
sure  to  be  i)unished  with  an  attack  of  fever,  some- 
times of  fatal  blackwater  fever.    Many  such  fatalities 
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occur  yearly  in  cachectics  from  West  Africa  during 
the  voyage  to  Europe.  Return  to  Europe  in  the 
winter  season  should,  if  possible,  be  avoided,  the 
colder  months  being  spent  in  the  Canaries,  Egypt,  or 
the  Riviera.  If  quinine  is  being  taken  when  the 
patient  leaves  for  Europe,  its  use  should  be 
systematically  continued  during  the  voyage  and  for 
several  mouths  after  arrival.  I  find  that  malarial 
cachectics  are  often  allowed  to  start  on  the  voyage  to 
Europe  inadequately  instructed  on  these  important 
points. 

Food  and  drink  in  malaria— The  food  in 
malarial  fevers  ought  to  be  light  and  principally 
fluid.  Effervescing  mixture  often  helps  to  clean  the 
tongue  and  settle  the  stomach.  Lemon  decoction 
(made  by  boiling  for  half  an  hour  a  sliced  lemon, 
including  skin  and  seeds,  in  a  pint  and  a  half  of 
water,  straining,  diluting,  and  sweetening)  is  much 
relished  in  remittents,  and  may  be  taken  systematically 
by  all  malarials  with  advantage.  Fresh  lemonade, 
fresh  lime  juice,  weak  cold  tea,  and  iced  water 
sipped,  are  all  of  them  much  appreciated  by  these 
patients.  During  convalescence  the  quality  of  the 
food  should  be  gradually  improved  and,  if  necessary, 
supplemented  by  wine  or  bitter  ale. 

PROPHYLAXIS. 

The  basis  of  malaria  prophylaxis  is  the  fact  that 
particular  species  of  mosquitoes  are  indispensable  for 
the  propagation  of  the  germ.  Practical  measures, 
therefore,  have  for  their  object  the  extermination  of 
these  insects,  or,  failing  this,  the  prevention  of  their 
bites.  War  need  not  be  waged  against  all  mosquitoes  ; 
our  present  knowledge  seems  to  indicate  that  only 
Anopheles  has  to  be  considered.  As  the  members  of 
this  genus  are  easily  recognised,  and  as  they  are 
somewhat  fastidious  in  their  habits,  their  extermina- 
tion in  limited  areas  is  by  no  means  a  hopeless  task. 

Drainagfc,  cnltivation  and  flooding:.  Ex-  - 

perience  has  shown  that  much  can  be  done  to  free 
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a  locality  of  malaria.  Drainage  and  cultivation 
where  the  land  will  repay  the  expenditure,  permanent 
and  complete  flooding  where  it  will  not  and  where 
such  flooding  is  possible ;  proper  paving  of  unhealthy 
towns,  and  the  tilling  in  of  stagnant,  swampy  pools  ; 
these — in  other  words,  all  measures  calculated  to  keep 
down  mosquitoes — are  the  more  important  things 
to  be  striven  for  in  attempting  the  sanitation  of 
malarious  districts.  In  England,  in  Holland,  in 
France,  in  Algeria,  in  America,  and  in  many  other 
places,  enormous  tracts  of  country  which  formerly 
were  useless  and  pestilential  have  been  rendered 
healthy  and  productive  by  such  means. 

In  carrying  out  extensive  public  works  care  should 
be  exercised  to  provide  good  subsoil  drainage  in  con- 
nection with  irrigation,  to  provide  elhcient  drainage 
to  carry  off  superfluous  water  before  inti'oducing  a 
larger  water  supply  into  a  town  previously  inade- 
quately watered,  and  to  avoid  interfei'ing  with 
the  natural  drainage  of  a  district  in  constructing 
railways  and  so  forth.  To  do  anything  that  may 
raise  the  level  of  the  subsoil  water  in  potentially 
malarial  districts  is  most  dangerous.  Equally  so  is  the 
neglect  to  fill  up,  or  provide  for  the  drainage  of,  exca- 
vations, as  the  "  borrow-pits"  in  railway  construction, 
or  similar  holes,  in  which  rain  water  may  accumulate 
and  create  breeding  pools  for  mosquitoes. 

L.ocation  of  dwellingf  -  houses.  The  in- 
habitants of  malarious  districts  ought  to  live  in 
villages  or  towns  with  well-paved  streets  and  courts, 
going  out  to  cultivate  their  fields  during  the  day, 
but  returning  to  sleep  in  the  town  before  nightfall. 
Houses  should  be  placed,  if  possible,  on  high  and  dry 
situations,  a  clay  soil  being  avoided.  It  is  unwise  in 
countries  such  as  Africa,  where  nearly  all  Europeans 
suffer  from  chronic  malarial  poisoning,  to  place  dwell- 
ing-houses in  exposed  situations,  or  wliere  high  winds 
are  apt  to  produce  chills  and  consequent  fever  relapses. 
For  the  same  reason,  in  elevated  situations,  houses 
should  be  well  sheltered  by  trees  planted  at  some 
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distance  from  the  premises,  or  by   higher  ground. 
In  the  neighbourhood  of  hous?es  the  felting  of  natural 
grass  should,  if'  possible,  be  preserved,  or,  if  it  be 
disturbed,  replaced  immediately,  or  the  exposed  soil 
covered  with  rammed  clay  or  cement.    It  is  unwise 
to  have  flower-beds  or  vegetable  gardens  near  bed- 
room windows,  or  to  allow  water  from  bath-rooms  or 
cook-houses  to  flow  over  the  ground  in  the  vicinity  of 
the  house,  or  to  keep  water  unchanged  in  tubs  or 
water-butts  for  mosqviitoes  to  breed  in.    Pools  and 
puddles  of  stagnant  water  should  be  filled  up  and 
turfed.    Ponds  shoi;ld  be  stocked  with  fish,  as  fish 
tend  to  keep  down  mosquitoes  by  preying  on  their 
larvae.    The  neighbourhood  of  swamps  is  to  be  avoided. 
A  few  ounces  of  petroleum  thrown  on  the  surface 
of  a  pond  will  prevent  mosquitoes  from  depositing 
their  eggs  on  the  water,  and  will  asphyxiate  their 
larvai :  the  petroleum  requires  to  be  renewed  from 
time  to  time — say  once  a  week.  There  are  many  simple 
precautions  of  this  sort  which  will  occur  to  every 
prudent  man,  and  which,  in  malarious  countries,  he 
should  take  care  to  have  carried  out. 

Danger  iVoiii  viciaiity  of  natives. — Seeing 
that  a  large  proportion  of  the  native  children  harbour 
the  malaria  parasite,  and  that  a  large  proportion  of  the 
anopheles  in  the  neighbourhood  of  native  houses  are 
infected,  it  is  manifest  that  to  visit  native  quarters 
when  mosquitoes  are  feeding,  especially  in  the  evening 
or  during  the  night,  is  fraught  with  danger.  For  the 
same  reason  the  European  should  build  his  house  or 
pitch  his  camp  well  away  from  native  quarters,  and 
beyond  the  flight  of  infected  anopheles  ;  and,  for  the 
same  reason,  native  children  should  not  be  allow-ed  to 
frequent  Europeans'  establishments. 

The  cultivation  of  trees  and  plants.— 
Much  was  expected  at  one  time  from  the  cultivation 
of  eucalypti  of  difterent  species— particularly  Euca- 
lyftus  globulus— a.^  a  means  of  suppressing  malaria. 
Specific  virtues  were  attributed  to  its  balsamic  exhal- 
ations.   These  hopes  have  not  been  fulfilled  in  every 
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case  ;  but,  undoubtedly,  the  effect  of  this  rapidly- 
growing  tree  in  drying  the  soil  is  of  use  in  some 
localities.  The  same  may  be  said  of  the  culti\  ation 
of  the  sunflower,  chrysanthemum,  kiri  tree,  and  other 
plants.  Possibly  they,  too,  influence  insect  life  in 
other  ways. 

Native  experience  to  be  coiis«lte«l — It  is 

unwise  to  build  where  the  natives  say  the  neighbour- 
hood is  unhealthy  ;  natives  generally  know  such  places. 
Neither,  if  it  can  be  possibly  avoided,  should  a 
stay  be  made  where  the  natives  are  ansemic  and 
have  enlarged  spleens — a  sure  indication  of  an  un- 
healthy district. 

Other  precaHtioiis.— Bedrooms  ^  should  be 
situated  in  an  upper  storey,  and  dwelling-rooms  be 
well  raised  on  piles  or  arches  above  the  ground. 
Common  sense  tells  us  that  campaigns  and  journeys 
in  malarious  districts  should  be  conducted  and 
concluded  during  the  healthy  season,  if  there  be 
one.  Mosquito  nets  must  invariably  he  used;  many 
travellers  attest  their  value,  so  plainly  indicated  by 
recent  discoveries.  The  body  should  be  covered  up 
during  sleep,  and  every  precaution  (as  fires,  etc.)  that 
circumstances  permit  should  be  employed  to  keep 
mosquitoes  away. 

The  subjects  of  malarial  infection  are  dangerous 
to  their  companions ;  they  should,  therefore,  be 
avoided  or,  if  this  is  impracticable,  compelled  to 
sleep  under  efficient  mosquito  nets.  Mosquitoes  must 
be  rigorously  excluded  from  hospitals.  It  will  prove  a 
truly  economical  procedure  to  supply  natives  liberally 
with  quinine;  this  should  go  hand  in  hand  with  other 
steps  that  may  be  taken  to  render  a  place  salubrious. 

Mosquito  protected  houses. — It  has  been 
proved  experimentally  and  practically  that  complete 
protection  from  mosquito  bite,  and  therefore  from 
malaria,  can  be  secured  by  having  the  dwelling-house 
protected  by  gauze  fittings  in  the  doors,  windows,  and 
ventilators.  When  possible,  such  measures  should  be 
adopted  and  intelligently  applied.  1  believe  some  such 


172 


Malaria. 


arrangement  will,  in  the  near  future,  be  a  feature  in 
the  domestic  architecture  of  malarial  countries. 

Quinine  and  arsenic  as  prophylactics. — 

A  great  deal  has  been  written  about  the  prophylactic 
use  of  arsenic  and  quinine  in  malaria.  Opinions 
are  very  much  divided  on  the  subject.  Most  deny 
that  arsenic  possesses  any  jjrophylactic  power  what- 
ever. Duncan,  after  an  exhaustive  study  of  the 
recorded  evidences,  and  after  extensive  and  carefully 
conducted  experiments  made  by  himself  on  large 
bodies  of  troops,  concludes  that  arsenic  has  no  pro- 
phylactic virtue  whatever  ;  but  that  quinine,  in  a  daily 
dose  of  three  to  five  grains,  lessens  the  fever  admis- 
sions by  one-half.  He  therefore  strongly  advocates 
the  systematic  use  of  the  latter  drug  in  all  campaigns 
involving  a  sojourn  in  malarious  districts.  In  this  he 
is  backed  by  the  opinion  of  many  medical  men  of  ex- 
perience. Corre,  although  he  admits  the  prophylactic 
power  of  quinine  against  ordinary  malarial  fever,  says 
it  has  no  influence  in  preventing  pernicious  fevers. 
Other  authorities,  on  the  contrary,  state  that  those 
who  take  quinine  systematically,  though  liable  to  mild 
fevers  to  some  extent,  enjoy  immunity  from  pernicious 
attacks.  On  the  whole,  the  evidence  is  distinctly  in 
favour  of  the  systematic  and  daily  employment  of 
a  prophylactic  dose  of  quinine,  three  to  five  grains. 
Methylene  blue,  given  systematically,  appears  to  have 
a  distinctly  prophylactic  action,  and  is  well  spoken 
of  by  Oelli  and  others  in  this  respect. 

Recently,  Koch  and  his  pupils  have  had  marked 
success  in  freeing  limited  areas  from  malaria  by  the 
systematic  administration  of  quinine  to  all  discover- 
able malarials — native  and  European  alike.  Grassi 
likewise  claims  a  similar  success  in  Italy.  However 
valuable  such  a  measure  may  be  in  civilised  commu- 
nities, it  is  manifestly  impracticable  in  most  large 
native  communities. 

Otiier  prophylactics.  —  Tea,  coffee,  and  very 
small  doses  of  alcohol  are  also  decidedly  of  service  ; 
but  they  should  be  used  in  strict  moderation,  the  last 
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being  taken  only  after  tlie  work  of  the  day  is  over, 
and  when  there  is  no  longer  any  necessity  for  going 
out  in  the  sun.  Crudeli  speaks  higlily  of  lemon 
decoction  (made  as  already  described,  page  168)  as 
a  prophylactic ;  its  use  can  do  no  harm,  and  it  is  a 
pleasant,  slightly  tonic,  and  slightly  aperient  beverage, 
well  suited  as  a  drink  in  hot  climates.  The  decoction 
made  from  one  lemon  may  be  taken  daily  in  divided 
doses. 

£diication. — It  is  impossible  to  lay  down  direc- 
tions, for  the  prevention  or  suppression  of  malaria, 
which  would  be  applicable  at  all  times  and  places,  and 
under  every  circumstance.  What  might  suit  one  set 
of  conditions  might  not  be  appropriate  in  other  con- 
ditions. But  by  one,  or  other,  or  all  of  the  measures 
indicated  above,  much  can  be  done  to  mitigate  or 
avoid  endemic  malaria.  Perhaps  the  most  important 
initial  measure  in  the  struggle  with  the  pestilence  is 
the  education  of  the  inhabitants  of  malarial  countries 
in  the  mosquito-malaria  theory.  Sanitary  measures  can 
rarely  be  carried  out  effectually  without  the  co-opera- 
tion of  those  whom  they  are  intended  to  benefit ;  and 
this  co-operation  cannot  be  secured  unless  the  rationale 
of  their  operation  is  understood.  Therefore,  those 
responsible  for  the  public  health  in  malarial  districts 
should, ^  by  one  means  or  another,  indoctrinate  the 
people  in  the  mosquito-malaria  theory.  If  he  succeed 
in  this,  the  sanitarian  will  have  an  easier  and  more 
hopeful  task. 
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CHAPTER  X. 

SPOTTED  FEVER  OP    THE  ROCIiY  MOUNTAINS. 

For  some  thirty  years  a  peculiar  disease,  variously 
named  "spotted  fever,"  "blue  disease,"  "black 
fever,"  has  been  recognised  as  endemic  in  limited 
disti'icts  of  Montana  and  Idaho,  United  States  of 
America.  It  was  first  accurately  described  by  Dr. 
Maxey  {Portland  Medical  Sentinel,  1899)  ;  recently 
it  has  been  made  the  subject  of  study  by  special 
commissioners,  Drs.  Wilson  and  Chowning,  of 
Minneapolis  {The  Joiornal  of  the  American  Medical 
Association,  July  19,  1902),  who  attribute  it  to  the 
presence  in  the  blood  of  a  parasite  akin  to  the  Fij'o- 
plasma  higeminum  of  Texas  cattle  fever  (p.  34).^ 

The  disease,  which  has  a  case  mortality  of  70  to 
80  per  cent.,  occurs  principally  among  the  foot-hills 
of  the  Bitter  Root  and  Bloise  Mountains,  in  sharply 
defined  and  limited  areas,  and  is  confined  to  one 
season  of  the  year — March  to  July.  It  attacks  any 
age,  either  sex,  and  is  not  directly  contagious. 

Symptoms.— A  short  period  of  malaise  is  followed 
by  chills,  which  are  repeated  with  diminishing 
severity  at  irregular  intervals  throughout  the  attack. 
By  the  second  day  the  temperature  has  risen  to  103^ 
or  104°  F.,  and  by  the  end  of  the  first  week  to  105° 
to  107°  F.  A  typhoid-like  condition  is  rapidly 
developed,  with  low  muttering  delirium  and  semi- 
consciousness. If  the  patient  is  to  recover,  the 
temperature  begins  to  fall  about  the  end  of  the 
second  week,  fever  subsiding  by  lysis  about  the  end 
of  the  fourth  week. 

About  from  the  second  to  the  fifth  day  an 
eruption  appears  on  the  wrists,  ankles,  or  back, 
extending  rapidly  to  the  trunk,  scalp,  hands,  and 
feet.    At   first  it  consists  of  minute  rose-coloured 
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spots ;  tliese  soon  assume  a  petechial  chai-acter  and, 
spreading,  tend  to  become  confluent,  especially  on  the 
more  dependent  parts  of  the  body  and  limbs.  In 
other  instances  the  spots  remain  discrete,  brownish 
or  purplish  in  colour,  giving  to  the  surface  of  the 
body  a  speckled  appearance.  A  certain  amount  of 
icteric  tinting  of  skin  and  sclerte  is  also  present. 
During  the  third  week  desquamation  sets  in,  the 
eruption  fading  as  fever  subsides.  In  some  cases  the 
skin  of  the  elbows,  Angers,  toes,  lobes  of  the  ears,  etc., 
becomes  gangrenous. 

Constipation  is  usual.  The  liver  is  slightly 
enlarged,  the  s]:»leen  markedly  enlai-ged  and  tender. 
The  scanty,  high-coloured  urine  may  contain  albumin 
and  casts.  Early,  in  all  severe  cases,  there  is  o?dema 
of  the  face  and  limbs.  Nausea  and  vomiting  set  in 
about  the  beginning  of  the  second  week,  and  persist 
in  fatal  cases.  Respiration  is  rapid  ;  the  pulse  loses 
in  volume  as  it  increases  in  frequency.  There  appears 
to  be  but  slight  diminution  in  the  blood  count,  and 
only  a  feeble  leucocytosis— 12  to  13,000;  but  the 
hemoglobin  is  markedly  diminished. 

Post  mortem,  in  addition  to  the  foregoing  skin 
lesions,  there  is  marked  hypostatic  congestion  of  the 
lungs,  subserous  petechiaj,  softened  myocardium, 
enlarged  and  softened  spleen,  fatty  degeneration  of 
the  hepatic  cells,  and  congestion  of  the  cortex  of  the 
kidneys. 

^tiolog-y — Wilson  and  Chowning  found  in  the 
red  blood  corpuscles  an  unpigmented  hajmocytozoon 
rather  larger  than,  but  closely  resembling,  Piroi^lasma 
bigeimnum.  In  peripheral  blood  about  1  in  every 
500  corpuscles  contained  the  parasite  ;  in  blood  from 
the  liver,  spleen,  kidneys,  and  lungs  about  every  fifth 
corpuscle  was  infected,  many  of  the  invaded  corpuscles 
bemg  included  in  phagocytes. 

These   observers   describe   two    phases   of  the 
parasite -a  small  and  a  large— with  transition  forms 
ihe  small  parasite.^,  1-.5  to  2^  by  1^,  are  ovoid  in 
iorm,  non-amcebic,  and  usually  occurring  singly ; 
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about  1  iu  every  10  infecfced  corpuscles  the  invasion 
was  double,  the  twin  parasites  being  generally 
arranged  so  that  their  smaller  ends  approximated 
without  quite  touching  each  other.  The  larger  forms 
are  always  single  ;  usually  ovoid  in  shape,  they 
measured  from  2  to  3  ^  by  3  to  5  ju.  In  freshly-drawn 
blood  the  larger  forms  are  actively  amceboid,  pushing 
out  and  retracting  pseudopodia.  Besides  these, 
minute  coccus-like  bodies  are  present  free  in  the 
plasma,  resembling  in  size  and  staining  properties 
the  smaller  type  of  intracorpuscular  parasites.  All 
forms  stain  but  imperfectly  with  methylene  blue,  the 
stain  being  most  intense  at  the  smaller  end  of  the 
parasites. 

Wilson  and  Chowning  believe  that  this  parasite 
is  proper  to  the  common  gray  gopher  of  the  districts 
in  which  it  occurs,  and  that  it  is  communicated  by 
tick  bite.  The  geographical  and  seasonal  limitations 
of  the  disease  favour  such  an  idea.  Although  all  their 
patients,  eleven  in  number,  had  been  bitten  by  ticks, 
three  of  them  only  a  few  days  before  the  appearance 
of  the  disease,  they  have  given  so  far  no  experi- 
mental proofs  of  the  truth  of  their  hypothesis.  Such 
proofs  ought  not  to  be  difficult  to  obtain,  seeing  that 
these  observers  found  that  rabbits  are  susceptible  to 
direct  inoculation  by  infected  blood. 
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CHAPTER  XI. 

TRYPANOSOMIASIS. 

History.— Nepveu  (^Mem.  de  la  Soc.  de  Biologie,  1891 
and  1898),  in  the  course  of  researches  on  malaria- 
blood  in  Algeria,  appears  to  have  encountered  several 
kinds  of  flagellated  hpematozoa,  one  of  which  was 
undoubtedly  a  trypanosoma.  Unfortunately,  his 
original  description  is  somewhat  vague,  and  his 
drawings  crude.  He  established  no  definite  relation- 
ship between  the  organisms  he  alludes  to  and  the 
associated  morbid  conditions,  but  in  his  later  pa]oer  he 
distinctly  afhrms  that  a  trypanosoma  has  to  be 
reckoned  with  as  a  factor  in  tropical  pathology. 

Mr.  R.  E.  M.  Forde  describes  (Journ.  of  Tropical 
Medicine,  Sept.,  1902)  a  joarasite  which  he  found,  in 
the  River  Gambia  Colony  in  1901,  in  tlie  blood  of  a 
European  suflering  from  an  anomalous  form  of  fever, 
and  which  was  subsequently  recognised  by  Dr.  J. 
Everett  Dutton  as  a  trypanosoma.  Later,  Dutton 
found  a  similar  parasite  in  the  blood  of  a  young 
native  of  the  same  colony.  Dutton  described  and 
illustrated  Forde's  tryjjanosome  in  the  Thonqjson  Yates 
Laboratory  Reports  for  1902. 

Cases.— Through  the  courtesy  of  Dr.  Dutton  I 
had  an  opportunity  of  examining  Forde's  case.  On 
coming  across,  in  September,  1902,  a  patient  with 
similar  clinical  symptoms,  I  diagnosed  "trypanoso- 
miasis," a  diagnosis  subsequently  justified  by  the 
discovery  of  the  parasite  in  the  patient's  blood  by 
Dr.  Daniels.  A  fourth  case  is  reiDorted  as  occurring 
in  Brazzaville,  French  Congo,  in  which  the  parasite 
was  found  by  Dr.  Le  Moal  {Le  Caducce,  20th 
December,  1902). 

Fuller  information  may  be  looked  for  from  the 
commission  which  is  at  present  studying  the  subject 
in  West  Africa.  Pending  their  report,  it  is  impossible 
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to  assess  the  practical  importance  of  this  new  factor  in 
tropical  pathology.  As  it  is  likely  to  turn  out  to  be 
one  of  special  interest,  it  seems  desirable  to  place  the 
reader  in  possession  of  the  leading  facts  of  two  of 
these  (the  first  well-authenticated)  cases  of  human 
trypanosomiasis ;  and,  seeing  that  they  may  have  an 
important  bearing  on  the  subject,  to  give  a  brief 
account  of  the  corresponding  affections  of  those 
mammals  with  which  man  is  more  intimately 
associated. 

Forde's  case, — The  patient  was  forty-six  years  of 
age,  and  had  been  master  of  a  Government  steamer  on 
the  Gambia  river  off  and  on  for  six  years.  He  had  had 
several  mild  attacks  of  malarial  fever,  but  on  the 
whole  had  enjoyed  good  health. 

In  May,  1901,  he  reported  sick  with  what  at  first 
was  regarded  as  malarial  fever.  As  the  attack  did 
not  yield  to  quinine,  his  blood  was  examined,  and  the 
trypanosoma  discovered. 

From  that  time  the  patient  became  subject  to 
irregular-ly  recurring  attacks  of  fever,  with  apyretic 
spells  of  several  days'  or  weeks'  duration.  A  re- 
markable cachexia  developed,  the  most  striking  ob- 
jective features  of  which  were  («)  general  but  not 
very  pronounced  cedema,  most  marked  in  the  face, 
especially  about  the  lower  eyelids  ;  {b)  slight  general 
congestion  of  the  skin ;  (c)  patches  and  blotches  of 
erythema  of  an  evanescent  character,  not  unfrequeutly 
assuming  a  ringed  form,  and  being  associated  with  a 
thickening  for  the  time  being  of  the  integuments  ; 
(cl)  cyanotic-like  injection  of  ill-defined  areas  of  skin 
of  considerable  magnitude — size  of  the  hand,  or  larger. 
The  appeai'ance  of  the  skin,  wlien  I  first  saw  the 
patient,  suggested  the  early  stage  of  a  macular  lejjrosy. 
The  skin  lesions  were  irregularly  distributed,  and  in- 
volved the  limbs  and  face  as  well  as  the  trunk.  I  was 
especially  struck  with  tliese  two  features — the  some- 
what firm  oedema  and  the  patcliy  erythema.  In 
addition  to  the  skin  lesions,  tliere  was  general  wasting, 
marked  muscular  weakness  (particularly  of  the  legs), 
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some  splenic  enlargement  and  tenderness,  and  in- 
creased frequency  of  pulse  and  respiration.  There  was 
some  aiiffimia,  but  the  kidneys  and  other  viscera 
appeared  to  be  healthy. 

Systematic  examination  of  the  patient's  blood 
brought  out  the  fact  that  the  trypanosomes  were  most 
numerous  during  the  febrile  recurrences,  and  few  or 
absent  during  the  apyretic  intervals.  During  fever 
from  six  to  fifteen  parasites  could  be  counted  in  a 
three-quarter-inch  blood  film. 

On  the  morning  of  December  30th,  1902,  he  had  a 
slight  rigor,  followed  by  rise  of  temperature  (104°), 
accelerated  respiration  (50°),  slightly  increased  fre- 
quency of  pulse,  occasional  Cheyne-Stokes  respiration, 
difiicalty  of  speech,  delirium,  and  restlessness.  No 
physical  signs  in  chest  or  elsewhere  which  might 
account  for  the  attack  could  be  detected,  and  no 
parasites,  either  malarial  or  trypanosomes,  could  be 
found  in  the  blood.    He  died  two  days  later. 

Author's  case. — The  patient,  aged  forty,  is  the 
wife  of  a  missionary,  and  had  resided  on  the  Upper 
Congo  (Monsambe)  from  August,  1900,  to  De- 
cember, 1901.  During  the  first  twelve  months  on 
the  Congo,  with  the  exception  of  a  few  small  fevers, 
probably  malarial,  she  enjoyed  good  health.  In 
August,  1901,  she  had  a  continued  fever  with  high 
temperature  (104°)  for  about  three  weeks.  She 
recovered  from  the  acute  condition,  but  ever  since, 
practically  every  day,  she  has  had  an  evening  rise 
of  temperature  (100°  to  103°),  followed  by  profuse 
sweating  during  the  night.  In  spite  of  liberal  dosing 
with  quinine  she  did  not  improve.  Her  healtli 
becoming  rapidly  deteriorated,  she  left  for  England, 
where  she  has  remained  since  December,  1901.  In 
May,  1902,  she  had  an  attack  of  thrombosis  of  the 
veins  of  tlie  left  leg. 

"When  I  saw  her  for  the  first  time  on  October  3rd, 
1902,  she  did  not,  at  first  glance,  appear  particularly 
ill,  but  she  complained  of  weakness  and  of  the 
recurring  daily  fever  alluded  to.  The  face  was 
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slightly  puffy,  the  tongue  rather  red  and  raw,  the 
cheeks  flushed ;  her  body  appeared  to  be  well 
nourished,  but  close  inspection  seemed  to  discover 
that  the  appearance  of  fulness  was  partly  attributable 
to  an  ill-defined,  rather  patchy  oedema.  The  liver 
was  slightly  enlarged,  the  spleen  enormously  enlarged 
— reaching  to  the  umbilicus.  I  recognised,  scattered 
about  trunk  and  limbs,  the  same  type  of  erythema 
multiforme  which  I  had  seen  in  Forde's  case  ;  this 
was,  and  continued  to  be,  very  well  marked.  The 
pulse  was  rapid  (120°)  and  weak,  and  has  continued  so. 

Suspecting  the  nature  of  the  case,  I  sent  her  to 
the  Tropical  School  for  observation.  Frequent 
examinations  of  the  blood  failed  to  detect  any 
trypanosomes  until  October  27th,  when  Dr.  Daniels 
found  the  parasite  for  the  first  time.  From  that  date 
to  the  time  of  writing  the  trypanosomes  have  been 
present  in  the  finger  blood  practically  always, 
although  never  in  large  numbers — I  to  3  or  4  per 
slide.  No  correspondence  has  been  observed  between 
the  number  of  parasites  present  in  the  peripheral 
blood  and  the  temperature.  The  blood  count  is 
peculiar:  red  corpuscle,  3,000,000  approximately; 
liEemoglobin,  56  per  cent.  ;  leucocytes,  6,530,  as 
follows: — Polymorphonuclear,  55*2  per  cent.;  large 
mononuclear,  22-7  per  cent.;  lymphocytes,  18-4  per 
cent.  ;  eosinophiles,  1  -8  per  cent. ;  mast  cells,  -43  per 
cent.  ;  abnormal  mononuclear,  1  -3  per  cent.  An 
ophthalmoscopic  examination  revealed  a  peculiar 
'  mottled  condition  of  the  fundus,  as  if  from  an  ante- 
cedent choroiditis. 

She  has  been  treated  with  arsenic  in  various 
forms,  both  by  mouth  and  hypodermically  ;  also  with 
methylene  blue.  On  the  whole  she  ajipears  to  have 
lost  ground. 

Rats,  mice,  guinea-pigs,  a  pig,  rabbits,  a  dog,  mon- 
keys, and  a  horse  have  been  inoculated  with  her  blood, 
but  so  far  none  of  these  animals  shows  signs — clinical 
or  microscopical— of  having  become  infected  with  the 
parasite. 


The  Parasite. 
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This  patient  informed  me  that  she  thought  it 
likely  her  infection  came  from  a  native  girl  witli 
whom,  while  on  the  Congo,  she  had  been  i)itimately 
associated.  She  sliowed  me  a  photograj^h  of  this  girl, 
and  certainly  the  pnfl'y,  (Edematous  -  looking  face 
strongly  suggested  trypanosomiasis,  and  that  my 
patient's  conjecture  as  to  the  source  of  her  disease  had 
some  foundation. 

Tlic  parasite. — In  size,  structure,  and  habit, 
Trypanosoma  hominis  [T.  Garnhiense,  Dutlon)  closely 
resembles  the  corresponding  parasites  of  the  lower 


Fig.  40.— Ttypanosoiiia  Brucei.    {After  Lareran.) 


animals.  That  is  to  say,  it  is  a  minute,  colourless,  trans- 
parent, and  very  active  vermicule,  slightly  tapering 
towards  its  extremities,  one  of  which,  the  anterior,  is 
provided  with  a  long  flagellum  (Fig.  46)  continuous 
with  the  undulating  membrane  attached  to  nearly  the 
entire  lengtli  of  one  side  of  the  body.  Minute  granu- 
lations can  sometimes  be  made  out  in  what  may  be 
described  as  the  body  of  the  parasite,  and,  very 
generally,  a  refringent  speck,  the  centrosome,  near  the 
posterior  end.  The  trypanosome  is  always  free  in  the 
liquor  sanguinis  ;  it  is  never  intracorpuscular. 

It  has  been  ascertained  in  respect  of  those  trypano- 
somes  in  which  the  point  has  been  adequately  studied 
that  reproduction  is  effected  by  longitudinal  division, 
the  process  starting  at  the  centrosome ;  several  divid- 
ing specimens  have  been  seen  in  my  patients'  blood. 
The  parasites  of  the  lower  animals  can  be  readily 
inoculated  into  appropriate  species  of  mammals  by 
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subcutaneous,  intravenous  or  intraperitoneal  injec- 
tion of  the  blood,  and  it  is  in  such  successful  inocula- 
tions— four  to  eight  days  later — that  the  multiplying 
forms  can  be  best  studied. 

To  detect  the  parasites  in  fresh  blood  a  magnify- 
ing power  of  300,  or  moi-e,  diameters  is  required. 
Permanent  preparations  are  made  in  the  same  way 
as  in  the  case  of  the  malaria  parasite,  the  same  stains 
being  employed.  The  minute  structure  is  best  dis- 
played by  some  of  the  modifications  of  the 
Romanowsky  method. 

Of  the  trypanosomes  of  mammals  the  best  known 
are  the  following  : — 

T.  Lewisi. — This  Irypanosome  is  possibly  peculiar  to 
rats.  Similar  parasites  in  hamsters,  guinea-pigs,  rabhits,  etc., 
probably  belong  to  a  different,  or  to  different  species. 

On  account  of  the  facility  with  which  it  can  be  procured  in 
most  countries,  T.  Lcivisi  offers  the  best  opportunity  for 
study  of  the  genus.  In  many  places  from  2  to  50  per  cent, 
of  the  local  rats  harbour  it,  often  in  such  abundance  that 
viewed  through  the  microscope  the  blood  seems  to  seethe  and 
quiver  with  the  rapidly  moving  parasites.  Specimens  are 
easily  procured  by  snipping  off  with  a  scissors  the  tip  of  the 
rat's  tail  and  dabbing  the  cut  surface  on  the  slip. 

•  T.  Lcivisi  is  more  slender  than  the  other  known  mammalian 
trypanosomes,  measuring,  including  the  flagellum,  2i  or  2-5  ^ 
by  1.5  M ;  the  posterior  end  is  also  said  to  be  more  pointed  than 
in  these.  There  is  evidence  that  it  is  conveyed  from  rat  to  rat 
by  direct  inoculation  by  the  rat  flea.  Notwithstanding  the 
frequent  occurrence  of  high  degrees  of  infection— two  or  three 
parasites  for  every  blood  corpuscle -T.  Lcwisi,  beyond  causing 
slight  enlargement  of  the  spleen,  is  not  pathogenic  ;  such  rats 
may  be  in  perfect  health.  Injected  into  other  animals- 
guinea-pig,  rabbit— after  multiplying  during  a  few  days 
the  parasites  are  gradually  removed  from  the  blood  by 
phagocytosis. 

T.  Evansi  and  T.  Bi'ucei  (2rD  to  27  m  l>y  H  to 

2i  ju),  if  not  identical,  are  probably  closely  allied  species; 
both  are  highly  pathogenic  in  a  similar  way,  and  to  the 
same  species  of  mammals.  The  former  name  is  applied  to  the 
parasite  causing  the  surra  of  India,  the  latter  to  that  of 
nagana,  or  the'  fly  disease  of  tropical  Africa.  The  same, 
or  a  similar,  disease  occurs  in  South  America,  where  it  is 
Imown  as  mal  de  Cadoras.  In  the  endemic  zones  it  is  con- 
fined to  limited  districts  well  known  to  the  inhabitants. 
Occasionally  it  may  appear  in  hitherto  immuno  regions,  as, 
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for  example,  in  Maurilius,  where  an  epidemic  has  lately  broken 
out. 

Bruce,  besides  indicating  the  nature  of  the  disease,  has 
clearly  proved  that  the  parasite  of  nagana  is  conveyed  directly 
from  infected  to  non-infected  animals  by  the  bite  of  the  tse-tse 
Qy—Glossiiia  morsilans.  Eogers  has  lately  shown  that  in  India 
the  surra  parasite  may  be  conveyed  in  a  similar  way  by  ceitain 
biting  flies. 

With  the  exception  of  man,  and,  perhaps,  of  certain  strains 
of  donL-cy  and  goat,  all  domesticated  mammals  hitherto  ex- 
perimented with,  on  inoculation  with  blood  containing  the 
parasite,  acquire  nagana.  The  same  may  be  said  of  many  wild 
mammals;  but  in  the  case  of  the  large  game  of  Africa,  antelopes, 
etc.,  although  tbey  acquire  the  infection,  in  them  it  is  not,  or 
only  feebly,  pathogenic.  It  has  also  been  observed  that  the 
tse-tse  fly  flourishes  only  in  association  with  these  wild  animals. 
In  this  way  is  explained  the  source  of  fly  disease,  and  the  long 
recognised  fact  that  on  the  disappearance  of  the  large  game 
from  a  district  the  fly  and  the  disease  disappear  also.  The 
exact  way  in  which  surra  is  propagated  in  nature  is  not 
accurately  known.  Birds  are  not  susceptible  either  to  nagana 
or  to  surra. 

After  inoculation  of  an  animal  with  nagana  blood,  in  from 
one  to  two  days  trypanosomes  begin  to  appear  in  the  blood, 
and  persist  therein  till  death,  which  in  the  vast  majority 
of  species  is  inevitable.  In  some  species  (rats,  mice)  the 
trypanosomes  become  very  numerous  ;  in  others  (the  rabbit, 
guinea-pig)  they  are  scanty,  and  may  be  hard  to  find  with  the 
microscope,  although  their  presence  may  readily  be  proved  by 
the  symptoms  and  by  injection  of  the  suspected  blood  into  the 
rat.  After  inoculation  death  occurs  in  rats  and  mice  in  from 
two  to  three  days,  in  ralibits  in  from  five  to  twelve  days,  in 
guinea-pigs  in  about  fifty  days  (extremes  20  to  183  days), 
in  dogs  in  from  twenty-two  to  twenty-six  days,  in  monkeys  in 
fifteen  days,  in  horses  and  donkeys  in  fi'om  one  week  to  three 
months,  in  goats  and  sheep  in  several  months,  and  in  cattle  in 
from  one  week  to  six  months,  a  proportion  of  the  last  recovering. 
Thus  resistance  varies  within  wide  limits  in  individuals  and  in 
species. 

In  those  animals  in  which  death  occurs  within  a  few  days 
of  infection  the  parasites  become  very  numerous,  and  after  one 
or  two  oscillations  of  temperature  death  occurs  suddenly.  In 
those  animals  in  which  death  is  delayed  a  very  striking 
cachexia  is  established.  There  is  a  chi-onic  relapsing  fever,  the 
numbers  of  parasites  visible  in  the  blood  being  greatest  during 
the  febrile  accessions  ;  there  is  also  a  peculiar  firm  tedema  from 
infiltration  of  coagulabie  lymph  into  the  connective  tissue  of 
the  nock,  abdomen,  sheath  of  penis,  genitals,  and  limbs  ;  intense 
anaimia,  wasting,  skin  eruptions,  and,  often,  blindness.  On 
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post-mortem  examination  the  spleen  is  in  most  instances  found 

to  be  enlarged,  ecohymoses  may  be  present  in  various  viscera, 
and  the  lymphatic  glands  corresponding  to  the  point  of 
inoculation  are  swollen. 

T.  cquipcrcllim  (T.  Itouyeii)  closely  resembles  morpho- 
logically T.  Briicei.  It  is  the  cause  of  a  peculiar  disease  in 
stallions,  brood  mares,  and  donkeys,  occurring  in  South  Europe. 
North  Africa,  Chili,  and  probably  in  the  United  States,  and 
known  as  Dourine,  or  Mai  du  Co'it.  The  latter  name  it  has 
received  from  the  fact  that  under  natural  conditions  the  infec- 
tion is  communicated  only  during  coitus. 

Symptoms  appear  in  from  ten  to  twenty  days  after  infection. 
They  begin  in  the  case  of  the  stallion  with  oedema  of  the 
sheath  and  some  inflammation  of  the  end  of  the  penis  and 
discharge  from  the  urethra;  in  the  mare  there  is  a  similar 
asdema  of  one  or  both  labia  and  a  muco-purulent  vaginitis. 
Concurrently  with  increase  of  the  symptoms,  fjedema  of  the 
limbs  and  of  the  abdominal  walls  sets  in,  together  with  pro- 
gressive anajmia,  ^'asting,  muscular  -weakness,  flexion  of  the 
fetlocks,  and  sidn  eruptions.  The  appetite  is  preserved. 
Fever,  except  at  the  outset  (40°  C),  rarely  exceeds  39"  C. 
The  disease  continues  for  many  months — four  to  ten.  Before 
death  weakness  increases,  the  cornea  may  ulcerate,  and  there 
may  bo  comjjlete  paraplegia  from  softening  of  the  spinal  cord. 

The  trypanosoma  of  dourine  occurs  in  the  blood,  but  in 
numbers  so  scanty  that  to  communicate  the  infection  with 
certainty  by  this  medium  it  may  be  necessary  to  inject  fi-om 
10  to  15  c.c.  Hence  the  improbability  of  infection  by  biting 
insects.  On  the  other  hand,  it  occurs  in  great  abundance  in 
the  cedematous  tissues,  in  the  skin  lesions,  and  in  the  discharge 
from  the  genitals. 

In  marked  contrast  with  T.  Brticei,  T.  cquipcTdum  is  but 
feebly  pathogenic  to  rats  and  mice,  some  of  the  former  being 
quite  refractory.  In  the  rabbit  and  dog  the  disease  resembles 
that  in  the  horse,  and  is  communicable  by  coitus  ;  it  is  much 
more  prolonged  than  nagana.  Monkeys,  goats,  sheep,  and 
bovines  are  said  to  he  insusceptible. 

Although  in  many  respects  the  parasites  of  dourine  and 
nagana  resemble  each  other,  the  differences  in  susceptibilitj'- 
of  various  animals  as  regards  the  two  parasites  indicate  specific 
difference.  Dogs  immune  to  dourine  quickly  succumb  to 
nagana. 

T.  Tlieileri.— Bruce  {Proc.  Roy.  Soc,  Ap.,  1902)  reports 
the  discovery  by  Theiler  in  the  Transvaal  of  a  trvpanosoma  twice 
the  size  of  any  of  the  foregoing,  and  peculiar  to  cuttle,  other 
domestic  animals,  so  far,  having  been  found  to  be  immune. 
Theiler  regards  the  disease  it  produces  as  an  acute  pernicious 
antemia  without  poikilocytosis,  and  with  only  slight  accom- 
panying fever.    He  considers  "  that  there  exists  a  natural 
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immunity  in  cattle  against  this  trypanosonia."  This  is  about 
the  sura  of  the  information  received  up  to  date  about  this  new 
IKirasite. 

Considering  the  morphological  character  of  the 
trypanosoiua  of  man,  and  the  close  similarity  of  its 
pathogenic  effects  to  those  associated  with  surra, 
nagana,  mal  de  Caderas,  and  dourine,  the  question 
naturally  arises.  Is  the  human  parasite  identical  with, 
a  variety  of,  or  sjjecifically  distinct  from,  these  % 
Our  failure  to  infect  several  animals  known  to  be 
highly  susceptible  to  surra,  nagana,  and  dourine 
disposes  of  this  conjecture.*  Probably  Trypanosoma 
hominis  is  proper  to  some  of  the  lower  animals.  It  is 
of  great  importance  that  these  should  be  discovered, 
for  until  this  is  done,  in  consequence  of  the  scanti- 
ness of  the  parasites  in  the  peripheral  circulation,  a 
negative  microscopical  examination  of  the  blood  in  a 
suspected  case  cannot  be  held  as  positively  excluding 
trypanosomiasis. 

It  is  just  possible  that  in  trypanosoma  infection 
we  have  got  the  key  to  a  proportion  of  those  cases  of 
chronic  fever  with  enlarged  spleen  and  liver,  usually 
attributed  to  malarial  cachexia,  which  have  hitherto 
puzzled  tropical  practitioners  and  proved  resistant  to 
all  kinds  of  treatment — Kala-azarfor  example. 

Much  importance  has  lately  been  assigned  to  a 
high  mononuclear  leucocyte  count  as  indicative  of 
malarial  infection,  and  its  presence  in  blackwater 
fever  and  in  Kala-azar  has  been  brought  forward  by 
Christophers  and  Stephens  in  proof  of  the  malarial 
nature  of  the  former,  and  by  Rogers  in  proof  of  the 

*  Since  the  foregoing  was  in  type  Button,  Todd  and  Anuett 
have  published  (Brit.  Med.  Jour.,  Feb.  7,  1903)  some  further 
observations  on  this  form  of  trypanosomiasis.  The  jiarasite  lias 
been  foimd  in  another  white  man  in  Gambia,  and  in  four  natives 
out  of  220  examined  in  Koinnibo,  Gambia.  In  these  the  clinical 
manifestations  approximated  those  above  described,  although  in 
the  case  of  the  natives  they  were  milder  in  character.  Annott 
has  succeeded  m  infecting  with  the  trypanosoma  white  rats  and 
monkeys.  They  appear  to  be  but  feebly  susceptible,  the  resulting 
disease  being  of  a  very  chronic  character. 
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malarial  nature  of  the  latter.  But  in  the  light  of  the 
case  of  trypanosomiasis  just  related,  such  a  blood 
count  may  no  longer  be  regarded  as  pathognomonic 
of  malaria.  Possibly  as  eosinophilia  is  an  effect  and 
symptom  of  the  presence  of  metazoal  parasites,  excess 
of  larcje  mononuclears  is  an  effect  and  evidence  of 
protozoal  parasites  in  the  body. 

Treatment.— Arsenic  in  full  doses  has  un- 
doubtedly a  controlling  influence  in  surra  and  nagana  ; 
but  it  rarely,  if  ever,  effects  a  cure.  Laveran  found 
that  he  had  either  to  poison  his  animals  with  the  drug 
or  to  allow  them  to  die  of  the  infection.  In  a  few 
instances  he  succeeded  in  eradicating  nagana  by 
injections  of  relatively  enormous  doses  of  human 
blood  serum.  It  is  conceivable  that  injections  of  the 
serum  of  animals  insusceptible  to  Trypanosoma 
-hominis  might,  on  the  same  principle,  eradicate  this 
infection  also  ;  judging  from  the  analogy  of  Laveran's 
experiments  with  mice,  the  amount  of  serum  necessary 
would  amount  to  gallons  at  each  sitting. 

Schilling  has  made  some  hopeful  experiments 
at  immunising  animals  against  nagana  by  inoculating 
them  with  a  strain  of  trypauosomes  that  had  their 
virulence  weakened  by  passage  through  other  animals 
feebly  susceptible  to  the  infection. 

I  give  this  somewhat  extended  notice  of  what  might  have  been 
considered  a  mere  pathological  curiosity  in  the  hope  that  by  call- 
ing attention  to  the  subject  observers  in  Africa  and  elsewhere  will 
be  on  the  outlook  for  cases  of  recurring  fever  associated  with 
oedema,  enlarged  spleen,  ancBmia,  weakness,  and  erythematous 
conditions  of  the  sldn.  If  they  meet  with  such  cases  it  is  to  be 
hoped  that  they  will  diligently  search  the  blood  for  trypaiio- 
somes  especially  during  the  febrile  accessions,  and,  even  if  they 
fail  to  find  the  parasite  in  the  blood  by  the  microscope,  that  they 
will  further  test  the  possibility  of  its  presence  by  injections  of  the 
blood  into  other  mammals. 


i87 


CHAPTER  XII. 

YELLOW  FEVER. 

Definition. — Aii  acute,  specific,  very  fatal  febrile 
disease  occurring  epidemically,  or  as  an  endemic,  within 
a  peculiarly  limited  geographical  area.  Though  sub- 
ject to  great  variations,  its  typical  clinical  manifest- 
ation may  be  said  to  be  characterised  by  a  definite 
course  consisting  of  an  initial  stage  of  a  sthenic  nature, 
rapidly  followed  by  an  adynamic  condition  in  wliicli 
such  evidences  of  blood  destruction  as  black  vomit, 
albuminuria,  and  hfeniatogenous  jaundice  are  liable  to 
occur.  One  attack  establishes  permanent  immunity. 
The  germ  is  transmitted  by  Stegomyia  fasciata  and, 
possibly,  by  other  species  of  mosquito. 

Oeograpiiical  distribution. — ^Of  all  the  im- 
portant zymotic  diseases,  yellow  fever  has  the  most 
restricted  geographical  range.  Its  centre  is  the  West 
Indies,  whence  it  spreads  north  to  the  United  States 
and  Mexico  ;  south  to  the  Brazils  and,  at  times,  as 
far  as  Buenos  Ayres  and  Monte  Video ;  west  to 
Central  America,  and  across  the  Isthmus  of  Panama 
to  the  Pacific  coast,  along  which  it  extends  north 
to  the  Gulf  of  California  and  south  to  Peru.  It 
occurs  also,  in  the  epidemic  form,  on  the  west  coast  of 
Africa.  Whether  it  is  endemic  there,  it  is  impossible 
to  say.  Neither  is  it  now  possible  to  determine  from 
existing  records  whether  it  was  originally  an  African 
or  a  West  Indian  disease. 

Yellow  fever  has  been  imported  frequently  into 
Portugal  and  Spain,  and  once,  from  Spain  into 
Italy.  Although  a  good  many  died  in  these  visita- 
tions, the  disease  has  never  obtained  a  permanent 
footing  in  Europe.  Cases  have  occurred  in  seaport 
towns  in  France  and  England — Brest  and  Swansea, 
for  example ;  these  little  epidemics,  however,  have 
invariaVjly  rapidly  died  out. 
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In  several  of  the  West  India  islands  yellow  fever  is 
endemic.  Until  recently  it  was  always  to  be  found  in 
Havana.  Formerly  the  Brazils  enjoyed  an  absolute 
immunity  ;  but  ever  since  1 849,  when  yellow  fever  was 
introduced  for  the  first  time  into  Bahia  by  a  ship  from 
New  Oi'leans,  it  has  been  practically  endemic  in  the 
large  cities.  At  Rio  de  Janeiro,  although  in  some  years 
the  cases  are  few,  it  is  never  entirely  absent.  In  such 
places  as  New  Orleans,  Charleston,  Monte  Video,  and 
Buenos  Ayres,  although  now  and  again  epidemics  of 
great  severity  break  out,  several  years  may  pass  with- 
out its  appearing.  Some  of  these  epidemic  visitations 
bring  a  heavy  death-bill ;  thus  in  New  Orleans,  in 
1853,  7,970  people  died  of  yellow  fevei-,  in  1867, 
3,093;  in  Rio,  in  1850,  it  claimed  4,160  victims,  in 
1852,  1,943,  and  in  1886,  1,397.  In  Havana  the 
annual  mortality  from  this  cause  ranged  from  500  to 
1,600  or  over. 

Influence  of  atmosplieric  temjjerature. — These  and 
a  multitude  of  similar  facts  show  that  the  virus  of 
yellow  fever  can  be  transported  from  one  place  to 
another,  but  for  its  development  in  epidemic  form 
it  requires  an  atmospheric  temperature  of  over  75° 
Fahr.  It  ceases  to  extend  its  area  when  the 
thermometer  sinks  below  this  point,  and  it  stops 
abruptly  as  an  epidemic  when  the  freezing-point  is 
reached ;  although — as  proved  by  the  recurrence 
of  the  disease  two  years  in  succession  in  one  of  the 
Spanish  epidemics,  and  that  without  a  fresh  intro- 
duction— the  vitality  of  the  germ  may  not  be  extin- 
guished by  frost.  Dampness  favours  yellow  fever ; 
it  is  therefore  most  prone  to  occur  and  to  spread 
during  the  rainy  season. 

Usually  a  sea-coast  disease. — The  favourite  haunts 
of  the  disease  are  the  sea-coast  towns  (more 
especially  the  sea  front),  the  banks  of  rivers, 
and  flat  delta  country.  Rarely  does  it  pass  far  inland, 
or  ascend  high  ground.  Still,  there  are  many  excep- 
tions to  this  general  rule ;  for  yellow  fever  has 
been  found  far  inland,  and  at  a  considerable  elevation 
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(Sao  Paulo,  Brazil,  2,500  feet;  Newcastle,  Jamaica, 
3,000-4,000  feet  ;  Cuzco,  Peru,  9,000-10,000  feet). 
Villages  are  seldom  aft'ected  ;  nor  does  the  disease 
readily  spread  if  introduced  into  rural  localities.  In 
spreading  inland  it  follows  the  lines  of  communica- 
tion— railways,  canals,  navigable  rivers. 

A  ship  disease. — Ship  epidemics  are  common  occur- 
rences. The  ideal  haunts  of  yellow  fever,  however, 
are  the  low-lying,  hot,  squalid,  insanitary  districts  in 
the  neighbourhood  of  the  wharfs  and  docks  of  large 
seaport  towns. 

A  place  disease. — It  is,  in  a  sense,  a  place 
disease,  like  malaria  and  beriberi.  If  the  patient 
be  removed  to  a  hitherto  unaffected  spot,  his  attend- 
ants and  neighbours  will  not  contract  the  disease, 
unless  the  spot  itself  first  become  infected.  The 
occurrence  of  tliis  place  infection  will  depend  on 
whether  the  particular  locality  affords  a  suitable 
nidus  for  the  germs  which  escape  from,  or  are  brought 
by,  the  patient  If  the  locality  supplies  these  con- 
ditions, then,  for  the  time  being,  the  disease  will  spread 
and  become  epidemic  ;  if  the  locality  does  not  supply 
these  conditions,  then  the  disease  will  not  spread.  It 
is  safe,  therefore,  to  visit  a  yellow  fever  patient  if  he 
is  lodged  outside  the  endemic  area  ;  but  it  is  never 
safe  for  the  susceptible  to  visit  the  endemic  area, 
whether  they  come  into  direct  contact  with  the  sick 
or  not. 

Nott  has  pointed  out  that  yellow  fever  occurring 
in  a  many-storeyed  building  attacks  especially  those 
living  on  the  ground  floor.  It  picks  out  particular 
localities,  houses,  and  streets,  apparently  in  the  most 
capricious  way. 

Question  of  portability  of  the  virus  in  fomites 
awl  merchandise. — Until  recently  it  was  universally 
believed  that  the  virus  may  remain  for  a  considerable 
time  potentially  infective  in  fomites,  clothes,  merchan- 
dise, etc.,  and  in  wooden  structures  (ships). 
Thus  Strain  describes  an  epidemic  in  Sao 
Paulo    in    which   he    believed    the    initial  cases 
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acquired  the  infection  from  unpacking  a  box  of 
clothes  which  had  lain  at  Santos  for  some  time  and  had 
been  damaged  there  by  damp  and  sea  water.  The  epi- 
demic of  1893  in  the  same  city  he  traced  to  certain  cases 
of  machinery  which  had  lain  for  some  months  at  Santos. 
On  opening  the  cases  the  packing  straw  was  found  to 
be  damp.  Four  of  the  people  in  the  house  where  the 
cases  were  opened  got  yellow  fever  within  a  few  days. 

Many  similar  instances  have  been  adduced  as 
conclusive  evidence  of  the  portability  of  the  virus  of 
yellow  fever  in  fomites.  But  the  very  thorough  and 
carefully  conducted  experiments  lately  carried  out  in 
Cuba  by  Drs.  Read,  Carroll,  and  Agramonte,  of  the 
United  States  Army,  go  far  to  prove  that  fomites 
have  nothing  whatever  to  do  with  the  conduction  of 
the  disease.  Under  the  direction  of  these  gentlemen 
a  small,  ill-ventilated,  badly  lighted  wooden  hut  was 
erected  near  Havana  during  the  prevalence  of  epi 
demic  yellow  fever.  The  fresh  and  stale  fomites  of 
yellow  fever  patients,  in  the  shape  of  soiled  bedding, 
clothes,  black  vomit,  etc.,  were  strewn  about  or 
stowed  away  in  great  profusion  in  this  close  hut,  and 
among  them,  lying  on  beds  that  had  been  occupied 
recently  by  yellow  fever  patients,  wearing  these 
patients'  soiled  night  clothes  and  using  their  soiled 
blankets,  seven  non-immunes  (that  is  white  men, 
recently  arrived  and  never  previously  affected  with 
yellow  fever)  slept  during,  in  the  aggregate,  sixty- 
three  nights— from  November  20th,  1900,  to  January 
31st,  1901 — with  absolute  impunity. 

Immunity  acquired  hy  jn'olongecl  residence  or  by 
a  previotts  attach. — A  curious  fact  about  yellow  fever 
is  that  the  natives  of,  and  those  who  have  lived  for 
a  long  time  in,  the  endemic  area  are  practically 
exempt  from  the  disease  ;  or,  if  they  are  attacked,  the 
disease  is  usually  of  a  very  mild  type.  It  is  also  said- 
that  if  the  native  quits  the  endemic  area  his  immunity 
decreases  in  proportion  to  the  length  of  time  he 
remains  away;  so  that  after  long  absence,  on  his 
return  to  the  endemic  area,  he  may  be  attacked  just 
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as  an  ordinary  visitor  might  be.  Further,  those  who 
enter  the  endemic  area  for  the  first  time  are  the  most 
susceptible,  the  susceptibility  decreasing  with  length 
of  residence.  It  is  probable,  therefore,  that  at  such 
places  as  Rio  the  endemicity  of  the  disease  is  kept  up 
by  the  continual  influx  of  foreign  and,  therefore, 
susceptible  visitors.  As  one  attack  of  yellow  fever  is 
almost  invariably  protective  against  a  recurrence,  it 
has  been  suggested  that  the  relative  immunity  of  the 
Creole  is  the  result  of  an  attack  of  yellow  fever  in 
childhood. 

Race  as  influencing  susceptihility.  —  Another 
curious  fact  is  that  the  negro  is  little  liable  to  yellow 
fever,  and  that  when  he  gets  it  the  attack  is  usually 
mild.  The  yellow-skinned  races  are  more  susceptible 
than  the  negro,  but  less  so  than  the  European.  It  is 
also  said  that  the  susceptibility  of  the  European 
increases  in  proportion  to  the  height  of  the  latitude 
of  his  native  place  ;  that  is,  a  Norwegian  will  be 
more  susceptible  than  a  Frenchman,  and  a  French- 
man more  than  an  Italian  or  a  Spaniard. 

Incubation  period. — The  incubation  period  of 
yellow  fever  rarely  exceeds  four  or  five  days  ;  it  may, 
it  is  said,  be  much  shorter — under  twenty-four  hours. 
The  limits,  according  to  Berenger-Feraud,  are  one  to 
fifteen  days  in  the  temperate  zones,  one  to  thirty 
days  in  the  tropics.  The  precise  experiments  of  the 
American  observers  above  alluded  to  indicate  an 
incubation  of  from  three  to  five  days  ;  their  limits 
were  70  and  137  hours.  Occasionally  it  happens 
that  the  disease  breaks  out  in  a  ship  after  she  has 
been  several  weeks  at  sea,  having  had  no  communica- 
tion with  the  land  or  with  another  ship  in  the  mean- 
time. The  rationale  of  this,  and  also  of  the  prolonged 
incubation  periods  formerly  assigned  by  writers  to  the 
disease,  we  now  understand.  It  must  not  be  inferred 
from  these  ship  epidemics  that  the  incubation  period 
is  to  be  reckoned  in  weeks.  The  ship  may  carry  tlie 
virus  from  the  time  she  left  port,  but  the  crew  may 
not  become  infected  with  it  until  long  afterwards. 
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hicubation  period  jyreceding  epidemic  extension. — 
It  has  been  observed  that  a  period  of  at  least  a 
fortnight  elapses  between  the  arrival  of  a  yellow  fever 
patient   in   a   hitherto   immune   district   and  the 
occurrence  of  the  first  case  of  the  epidemic  he  may 
give  rise  to.    That  is  to  say,  that  although,  as  stated 
above,  the  incubation  period  of  yellow  fever— the 
period  elapsing  between  the  introduction  of  the  virus 
into  the  body  and  the  on-coming  of  fever— is  usually 
only  from  three  to  five  days,  yet  a  period  of  at  least 
ten  days  must  elapse  before  that  virus  can  be  effec- 
tively implanted.    What  becomes  of  it  during  these 
ten  days  ?    The  answer  to  this  question  has  now  been 
supplied,  and  with  it  the  key  to  most  of  the  epidemio- 
logical peculiarities  of  yellow  fever. 

Duration  of  the  infective  period.— This  is  singu- 
larly circumscribed.  The  American  observers  have 
shown  that  a  yellow  fever  patient  is  dangerous 
to  his  neighbours  only  during  the  first  three  days  of 
the  disease.    After  this  he  cannot  confer  infection. 

Tlie  germ.  A  great  many  attempts  have  been 

made  to  discover  the  germ  or  virus  of  yellow  fever, 
and  a  corresponding  variety  of  organisms  have  been 
described.  In  the  belief  that  some  of  these  were  the 
true  germs  of  the  disease  certain  bacteriologists  went 
the  length  of  practising  protective  inoculation  with 
attenuated  cultures  of  their  respective  organisms, 
whilst  others  elaborated  curative  sera  on  the  orthodox 
lines.  Both  sets  of  enthusiasts  have  claimed  successes. 
We  now  know,  however,  that  the  germ  of  yellow 
fever  is  not  a  bacterium,  and  cannot  be  cultivated  or 
modified  on  bacteriological  lines.  Freire's  Crypio- 
coccus  zanthogenicus,  Finlay's  Tetragenus  febris  fava, 
and  Sanarelli's  Bacilht-s  icteroides  have  no  longer 
anything  but  an  historical  interest. 

At  the  instigation  of  the  Government  of  the 
United  States,  these  and  other  organisms  were 
ric^idly  investigated  by  Sternberg,  wliose  standing  as 
a  "bacteriologist  and  whose  judicial  cast  of  mmd 
eminently  qualified  him  for  forming  a  trustworthy 
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juilguient.  His  verdict  on  these,  and  many  similar 
organisms  for  which  pathogenic  claims  had  been 
advanced,  was  unfavourable. 

Nature  of  the  yellow  fever  germ  indicated  by 
epideinioloyy. — In  former  editions  of  this  book  I 
remarked,  "  Tlie  reasons  for  the  peculiar  geographical 
limitation  of  yellow  fever  are  but  partially  under- 
stood. A  principal  reason,  undoubtedly,  is  that 
yellow  fever  belongs  to  a  somewhat  restricted  class  of 
diseases  which,  though  communicable,  are  not  directly 
so  through  immediate  conduction  from  sick  to  sound  ; 
diseases  whose  germs  do  not  pass  quickly  from  the 
sick  to  the  healthy,  like  those  of  scai'latina  and 
smallpox,  but  have  first,  apparently,  to  undei'go 
extracorporeally  developmental  changes  that  enable 
them  to  attack,  and  to  live  in,  the  human  body.  Such 
diseases,  seeing  that  their  propagation  demands  an 
additional  condition — 'the  extracorporeal  state  or 
medium — must  necessarily  be  more  difficult  to  acquire, 
must  spread  more  slowly,  and  be  more  limited 
geographically,  than  the  ordinary  infectious  diseases." 
These  remarks,  suggested  by  the  peculiar  epidemio- 
logical features  of  yellow  fever,  have  recently  received 
remarkable  confirmation  by  the  brilliant  work  of 
Drs.  Reed,  Carrol,  Agramonte,  and  Professor 
Guiteras. 

The  germ  occurs  iv  the  blood. — This  Drs.  Reed, 
Carroll,  and  Agramonte  have  incontestably  demon- 
strated. They  injected  into  six  non-immunes  blood 
from  yellow  fever  patients.  In  this  way,  in  five 
instances,  they  conferred  the  disease  within  the 
recognised  limits  of  the  incubation  period.  In  another 
experiment  they  induced  yellow  fever  by  injection 
of  defibrinated  blood.  By  their  other  experiments 
they  showed  that  the  virulence  of  the  blood  was 
destroyed  by  a  temperature  of  55°  0.  Another  point, 
already  alluded  to,  is  that  these  experiments,  taken  in 
conjunction  with  others  to  be  presently  described, 
show  us  that  the  germ  is  present  in  the  blood,  at  all 
events  in  a  transferable  state,  only  during  the  first 
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three  or  four  days  of  the  disease.     Yet  another  point 
these  experimenters  sought   to  establish,  viz.  that 
this  phase  of  the  yellow  fever  germ  is  so  minute  that 
it  can  pass   through  a   Berkefekl  filter.  Further, 
that  blood  from  a  yellow  fever  infection  produced  by 
injection  of  filtered  serum  will,  on  being  injected  into 
another  non-immune,  again  confer  the  disease ;  proving 
that  the  virus  so  conveyed  was  not  a  toxin  merely, 
but  a  living  germ,  capable  of  multiplying.  These 
latter  inferences  are  deduced  from  what  was  practi- 
cally only  one  experiment;  although  the  evidence, 
therefore,  is  somewhat  meagre,  yet,  considering  the 
hio-h  order  of  the  other  work  accomplished  in  the 
same  field   by   these   American   observers,  we  are 
almost  justified  in  concluding  with  them  that,  hke 
the  germ  of  rinderpest,  of  horse-sickness,  of  foot-and- 
mouth  disease,  and  Durham's  dysentery  bacterium,  at 
least  one  phase  of  the  yellow  fever  germ  as  it  exists 
in  the  blood,  though  particulate,  is  ultra-microscopic. 

The   mosquito  the   intermediary   and  diffusing 
agent  of  the  germ  of  yellow  /ei;er.— Having  satisfied 
themselves  by  direct  observations,  and  by  a  long  series 
of   carefully-conducted  culture  experiments  on  the 
blood,  that  the  germ  of  yellow  fever  was  not  of  a 
bacterial   nature,    guided   by   the  epidemiological 
considerations  detailed  above,  and  encouraged  by  the 
recent  discoveries  in  the  etiology  of  malaria,  the 
American  observers  conjectured  that  possibly,  as  in 
malaria,  the  mosquito  was  an  essential  factor  in  the  life 
cycle  of  the  yellow  fever  germ.  After  some  preliminary 
experiments,  which  unfortunately  proved  fatal  to  one. 
Dr.  Lazear,  of  the  original  members  of  this  courage- 
ous band  of  observers,  carefully  planned,  systematic 
attempts  were  made  to  convey  yellow  fever  by  means 
of  the  bite  of  the  common  West  Indian  mosquito 
Stegomyia  fasciata.    Twelve  non-imnumes,  who  had 
had  no  opportunity  of  contracting  the  disease  from 
other  sources,  were  bitten  by  mosquitoes  previously 
fed  on  yellow  fever  patients.   Of  the  men  so  bitten, 
ten  (83-3  per  cent.)  developed  the  disease  within  the 
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normal  incubation  limits — three  to  five  days.  Sub- 
sequently Prof.  Guiteras,  rejieating  this  experiment, 
obtained  a  positive  result  in  eight  (47  per  cent.)  out 
of  seventeen  non  immunes  bitten. 

The  germ  is  not  transferable  by  recently-injected 
mosquitoes. — As  might  have  been  partly  expected 
from  the  blood  inoculation  exjoeriments  already 
described,  it  was  found  that  it  was  only  mosquitoes 
that  had  fed  during  the  hrst  three  days  of  the  fever 
that  were  infective.  It  was  further  demonstrated  that 
the  germ  must  undergo  in  the  mosquito  some  necessary 
developmental  process,  for  it  was  not  until  twelve 
days  had  elapsed  after  feeding  on  yellow  fever  blood 
that  the  experimental  insects  could  convey  infection. 
Repeated  trials  made  with  mosquitoes  two  to  ten 
days  after  they  had  so  fed  always  gave  negative  results  ; 
whereas  the  same  insects  rarely  failed  to  infect  when 
set  to  bite  non-immunes  at  any  time  subsequent  to  the 
twelfth  day  after  their  yellow  iever  blood  meal.  It 
was  also  proved  that  they  retained  their  infective 
power  for  at  least  fifty-seven  days. 

These  experiments  fully  explain — 1st,  the  impunity 
with  which  a  yellow  fever  patient  can  be  visited  by  a 
non-immune  if  outside  the  endemic  area ;  the  mos- 
quitoes in  the  vicinity  are  not  infective.  2nd,  the 
danger  of  visiting  the  endemic  area,  especially  at 
night ;  the  mosquitoes  there  are  infective  and  active. 
3rd,  the  discrepancy  between  the  incubation  period, 
three  to  five  days,  of  the  disease,  and  the  incubation 
period,  fourteen  days  and  over,  of  an  epidemic  ;  the 
necessary  evolution  of  the  germ  in  the  mosquitoes 
infected  by  the  original  introducing  patient  demand- 
ing the  space  of  time  indicated  by  the  difference 
between  these  two  periods.  4th,  the  clinging  of 
yellow  fever  infection  to  ships,  buildings,  and 
localities ;  the  persistence  of  the  germ  in  inf-ected 
mosquitoes  [Steyomyia  fasciata)  which  are  known 
to  be  capable  of  surviving  seventy-one  days, 
and  probably  longer,  after  feeding  on  blood. 
5th,  the  high  atmospheric  temperature  required  for 
N  2 
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epidemic  extension  of  yellow  fever  ;  such  temperature 
favours  the  activities  and  propagation  of  the  mosquito, 
and  is  probably  necessary  for  the  evolution  of  the 
germ  in  the  mosquito. 

The  parallelism  between  the  etiology  of  yellow 
fever  and  that  of   malaria  is  very  complete,  and 
justifies  the  inferences  that  the  germ,  like  that  of 
malaria,  is  of  a  protozoal  nature  ;  that  as  a  result  of  a 
sexual  process  it  undergoes  growth  and  development 
ill  the  mosquito  ;  and  that  the  sporozoites  resulting 
from   this    process    are    emitted  in   the  salivary 
secretion   of  the  infected  mosquito  when,  at  any 
time    subsequent    to    the   completion   of    the  de- 
velopmental process,  she  proceeds  to  feed  on  blood. 
Although  the  germ  of  yellow  fever  as  it  occurs  in  the 
blood  may  be  ultra-microscopic,  the  analogy  of  the 
malaria  parasite  favours  the  idea  that  in  the  insect 
it  may  grow  to  a  visible  size,  and  that  although 
search  in  the  blood  for  the  cause  of  this  grave  disease 
hitherto   ha^  proved  unsuccessful,  it  may  yet  be 
demonstrated  in  the  tissues  of  the  mosquito.  Further, 
as  several  species  of  mosquito  of  the  genus  Anopheles 
have  been  shown  to  foster  the  malaria  parasite,  it 
is  not  improbable  that  several  species  of  the  genus 
Stegomyia  may  turn  out  to  be  efiective  intermediaries 
for  the  germ  of  yellow  fever. 

Symptoms  There  is  the  same  variety  in  the 

initial  symptoms  of  yellow  fever  as  in  other 
specific  fevers.  There  may  be  sudden  rigor  super- 
vening in  the  midst  of  apparent  health  ;  there  may 
be  only  slight  chills ;  or  there  may  be  a  period,  of 
premonitory  malaise  leading  up  to  the  more  pro- 
nounced symptoms.  When  fairly  started,  the  proces- 
sion of  events  is  rapid. 

Roughly  speaking,  and  provided  there  are  no 
complications,  an  attack  of  yellow  fever  is  divisible 
into  three  stages:  1,  The  initial  fever;  2,  "the 
period  of  calm,"  as  it  is  called ;  and  3,  m  severe 
cases,  the  period  of  reaction. 

The  initial  fever  lasts  usually  from  three  to  four 
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days.  The  maximum  temperature  is  generally  at- 
tained within  the  first  twenty-four  hours,  or  by  the 
second  day,  and,  in  a  case  of  medium  severity,  may 
rise  to  about  103°  or  104°  Fahr.  During  the  three  or 
four  succeeding  days  the  mercury  slowly  sinks  to  98° 
or  99°  Fahr.,  the  daily  fluctuations  being  seldom 
more  than  half  to  one  degree.  It  occasionally  happens 
that  high  temperature  is  maintained  for  two  or  three 
days,  and  also  that  the  maximum  is  not  attained 
till  the  third  day  ;  as  a  rule,  the  thermometer  behaves 
as  described,  the  maximum  being  reached  within  a 
few  hours  of  the  onset  of  the  disease. 

With,  or  soon  after,  the  initial  chill  or  rigor 
severe  headache  sets  in  and  is  generally  a  prominent 
feature.  For  the  most  part  the  pain  is  concentrated, 
about  the  forehead,  in  the  circumorbital  region,  and 
in  the  eyeballs  themselves.  In  many  cases  it  is 
associated  with  intolerance  of  light. 

Loin  pain  is  another  very  distressing  symptom  ; 
it  may  amount  to  positive  agony.  The  legs,  too, 
ache  excessively — particularly  the  calves,  knees,  and 
ankles  ;  they  feel  as  if  broken. 

The  face  is  flushed  and  swollen  ;  the  eyes  are 
shining,  injected,  and  ferrety  ;  the  skin  is  dry. 

What  with  pain  and  felDrile  distress,  the  patient 
rapidly  passes  into  a  very  miserable  condition.  He  is 
restless  and  continually  tossing  about. 

At  first  the  pulse  ranges  from  100  to  120  per 
minute,  and  is  full  and  strong  ;  but,  as  the  disease 
progresses,  it  loses  its  sthenic  character,  gradually 
falling  in  force  and  frequency  until  at  the  "  period  of 
calm  "  it  becomes  remarkably  slow  and  compressible, 
beating  perhaps  only  thirty  or  forty  times  per  minute. 

At  the  outset  the  tongue  is  not  very  dirty,  but 
it  soon  acquires  a  white  coating  on  the  dorsum,  the 
edges  remaining  clean.  It  is  not  so  swollen  and  flabby 
as  in  malarial  fever ;  on  the  contrary,  it  is  often 
small  and  pointed  throughout  the  disease.  This  is 
regarded  as  an  important  diagnostic  mark  ;  taken 
along  with  the  progressive  diminution  in  the  strength 
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and  frequency  of  the  pulse,  and  the  peculiar  behaviour 
of  the  temperature,  it  is  nearly  conclusive  as  to  the 
disease  being  yellow  fever.  Later,  tlie  tongue  dries, 
and,  at  the  same  time,  thirst  becomes  intolerable. 
The  palate  is  congested  and  swollen  ;  the  gums  may 
also  swell  and  bleed. 

The  congested  appearance  of  the  face  at  the  onset 
of  the  disease  tends  to  subside  ;  so  that  by  the  time 
the  asthenic  stage  is  reached  the  features  may  have 
become  shrunken  and  small,  the  eye  sunken,  and  the 
eyelids  discoloured  by  ecchymoses. 

In  some  cases  the  skin  is  hot  and  dry  throughout ; 
in  others  it  may  be  bedewed  with  perspiration  from 
time  to  time ;  or  the  sweating  may  be  constant, 
especially  so  if  collapse  sets  in. 

By  the  third  day  the  sclerse  assume  a  yellowish 
tinge,  and  very  often  the  skin  acquires  the  yellow 
colour  from  which  the  disease  derives  its  name.  It 
must  be  understood,  however,  that  it  is  not  every 
case  that  presents  this  colour  of  skin  ;  in  some  it  is 
entirely  absent,  but  if  carefully  looked  for  there  is 
always  some  icterus  of  the  sclerte  to  be  discovered. 
The  yellow  tinging  of  the  skin  generally  shows  about 
the  end  of  the  first  stage,  deepening  in  intensity 
as  the  case  advances,  and  remaining  apparent  for 
a  considerable  time  after  convalescence  has  become 
established.  It  ranges  in  depth  from  a  light  saffron 
tint  to  a  deep  mahogany  brown.  In  fatal  cases  it  is 
always  present ;  not  necessarily  during  life,  but 
invariably  after  death.  The  skin  is  said  to  emit  a 
peculiar  odour  like  gun  washings,  or,  as  J ackson  puts 
it,  like  the  smell  of  a  fish  market. 

Petechial,  erythematous,  papular,  and  other  erup- 
tions may  show  themselves  in  different  cases;  but  in 
yellow  fever  there  is  no  characteristic  eruption. 

An  important  feature,  from  the  diagnostic  as  well 
as  from  the  prognostic  point  of  view,  is  the  appearance, 
in  some  cases  almost  from  the  outset  of  the  disease, 
of  albumin  in  the  urine,  together  with  a  tendency  to 
suppression.     In  mild  cases  these  features  may  be 
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lit.tle  marked  ;  but  in  severe  cases,  particularly  during 
the  stage  of  depression,  the  urine  may  fall  to  a  few 
ounces,^ and  be  loaded  with  alb>unin  to  the  extent  of 
one-half  or  even  two-thirds.  The  more  pronounced 
these  symptoms,  the  graver  is  the  prognosis.  Urea 
and  uric  acid  are  very  much  diminished,  the  former 
in  severe  cases  falling  to  1-5  gramme  to  the  litre. 
The  urine  is  almost  invariably  acid.  Bile  pigments 
show  themselves  towards  the  end  of  the  disease ; 
their  appearance  is  regarded  as  a  favourable  omen. 
Htemorrhage  from  kidneys  or  urinary  tract  is  not 
uncommon. 

Delirium  may  occur,  but  is  not  an  invariable 
feature.  Usually,  after  the  initial  stage  of  restlessness 
and  acute  suffering,  the  patient  becomes  torpid,  and 
perhaps  taciturn.  In  bad  cases  coma,  subsultus,  etc., 
may  gradually  supervene,  the  temperature  rising  as 
death  approaches  and  even  after  death. 

At  the  outset  the  bowels  are  confined.  In  the 
second  stage,  diarrhoja,  perhaps  of  black  material  re- 
sembling the  vomit,  may  supervene  •  or  there  may  be 
actual  hajmorrhage  of  bright  red  blood  from  the  bowel. 

The  well-known   black   vomit — always   a  grave 
symptom,  but  fortunately  not  by  any  means  an  in- 
vai-iable  one — forms  one  of  the  most  striking  features 
of  this  disease.    In  the  earlier  stages  of  the  fever 
vomiting  of  bilious  matters  is  a  common  occurrence. 
This  may  subside,  or,  after  a  time,  give  place  to 
a  coffee-ground  vomit  which  gradually  deepens  in 
colour  until  it  becomes  uniformly  black.    On  micro- 
scopic examination  the  vomited  material  is  found  to 
consist  of  broken-down  blood  corpuscles  and  altered 
hiemoglobin  suspended  in  a  yellowish  mucoid  fluid. 
This  material  is,  doubtless,  in  the  main  derived  from 
blood  transuded  through  the  walls  of  the  capillaries  of 
the  raucous  membrane  of  the  stomach.   It  is  intensely 
acid.    Though  the  black  vomit  may  not  always  be 
seen  in  fatal  cases  during  life,  it  is  invariably  found 
in  the  stomach  on  ^Jost-mortem  examination. 

Sometimes  pure  blood  is  thrown  up  from  the 
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stomach  ;  similar  passive  haemorrhages  may  take 
place  from  almost  any  part  of  the  body — from  eyes, 
ears,  nose,  mouth,  bladder,  uterus,  and  so  on. 

Death  may  occur  dui'ing  the  early  acute  stage, 
being  preceded  by  a  rapid  rise  of  temperature. 

In  mild  cases  the  "  period  of  calm,"  Avhicli  sets 
in  after  the  subsidence  of  the  initial  fever,  may  last 
for  several  days  before  convalescence  is  established. 
In  such,  recovery  once  begun  is  usually  very  rapid  ; 
in  a  week  from  the  beginning  of  the  disease  the 
patient  may  be  about  again.  In  severe  cases,  how- 
ever, the  period  of  calm  is  followed  by  a  third  stage, 
the  stage  of  reaction,  in  which  the  temperature 
again  rises,  though  not  to  so  high  a  point  as  in  the 
initial  fever,  and  a  sort  of  remitting  fever  of  an 
adynamic  type  keeps  on  for  several  days  or  weeks. 
This  secondary  fever  is  more  prolonged  if  there 
is  any  complication  such  as  abscess,  boils,  paro- 
titis, buboes,  hepatitis,  and  so  forth.  The  icterus  is 
now  very  pronounced  ;  black  vomit  may  recur,  or 
appear  for  the  first  time  ;  perhaps  a  jjrofuse  diarrhoea 
ends  in  collapse  ;  or  the  urine  may  be  suppi-essed, 
stupor,  coma,  and  other  nervous  symptoms  ensuing, 
and  very  often  ending  in  death.  In  other  instances 
the  secondary  fever  terminates  in  a  crisis  of  sweating 
and  a  prolonged  convalescence. 

Relapse  may  occur  at  any  time  up  to  two  or  three 
weeks  after  the  subsidence  of  the  initial  fever.  It  is 
specially  prone  to  occur  if  the  patient  has  been  guilty 
of  any  dietetic  imprudence  during  the  period  of  calm 
— a  period  at  which  the  appetite  may  return  to  some 
extent.    Relapses  are  very  dangerous. 

Prog-iiosis  and  mortality. —The  prognosis 
in  yellow  fever  is  good  if  the  temperature  during 
the  initial  fever  does  not  exceed  103°  to  105°  Falu". 
It  is  better  for  women  (although,  if  pregnant,  abortion 
is  almost  invariable)  and  children  than  for  men  ; 
better  for  old  residents  than  for  newcomers  ;  worst 
of  all  for  the  intemperate.  According  to  a  table  of 
2 09  carefully  observed   cases   given  by  Sternberg, 
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there  were  no  deaths  in  44  cases  in  which  the  tem- 
perature did  not  rise  over  103° ;  fer  contra,  in  22 
cases  in  which  the  thermometer  rose  over  106°  there 
were  no  recoveries.  Of  36  in  which  the  temperature 
rose  to  between  105°  and  106°,  22  died  ;  of  SO^with 
maximum  temperatures  between  104°  and  105°,  24 
died  ;  and  of  87  in  which  it  ranged  between  103°  and 
104°,  only  6  died.  The  mean  mortality  in  the  whole 
269  oases  was  27-7  per  cent.  This  may  be  taken  as 
a  fairly  representative  mortality  in  yellow  fever 
among  the  unacclimatised,  something  between  twenty- 
live  and  thirty  per  cent.,  although  in  some  epidemics 
it  has  risen  as  high  as  fifty  or  even  eighty  per  cent, 
of  those  attacked.  Among  the  permanent  inhabitants 
of  the  endemic  districts  the  case  mortality  is  very 
much  lower— seven  to  ten  per  cent.  During  epidemics 
abortive  and  ambulatory  cases  occur  ;  in  these,  icterus 
and  other  characteristic  symptoms  are  often  absent. 
Such  cases  may  be  hard  to  diagnose  from  f ebricula  or 
mild  malarial  attacks.  In  them  the  mortality  is  nil. 
Some  epidemics  are  particularly  mild.  In  the  same 
epidemic  the  cases  may  vary  in  severity  from  time  to 
time. 

Patliolog:ical  anatomy.— Depending  probably 
on  hiBmoglobin  diffused  in  the  liquor  sanguinis  and 
tissues,  and  not  on  biliary  pigment,  the  yellow  colour 
of  the  skin  is  most  marked  in  the  dependent  parts 
of  the  cadaver,  especially  in  those  parts  which  are 
subjected  to  pressure.  Petechise  are  common  in  the 
skin  ;  more  considerable  extravasations  of  blood  may 
be  found  in  the  muscles.  The  brain  and  meninges 
are  hyperiemic.  The  brain  tissue  may  be  studded 
with  minute  hfemorrhagic  effusions  ;  like  the  other 
tissues  of  the  body,  it  is  stained  a  lighter  or  deeper 
yellow.  The  blood  in  the  vessels  of  the  general 
circulation  is  not  firmly  coagulated.  The  blood  cor- 
puscles appear  to  be  normal,  although  there  can  be 
little  doubt  that  there  is  in  this  disease  a  liberation 
of  hseraoglobin,  arising,  possibly,  from  destruction  of 
a  proportion  of  the  corpuscles.    An  important  fact, 
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as  explaining  the  liability  to  passive  lisemorrhages, 
is  the  existence  of  a  fatty  degeneration  of  the  capil- 
laries and  smaller  blood-vessels.    The  stomach,  as 
stated,  always  contains  more  or  less  black  material, 
such  as  may  have  been  vomited  during  life.  Here 
and  there  in  its  mucous  memlirane  are  arborescent 
'  patches  of  congestion,  and  ecchymoses.   Observers  are 
not  agreed  as  to  the  nature  of  this  congestion,  as  to 
whether  it  is  passive  or  inflammatory.  Sternberg 
says  that  in  the  increase  of  leucocytes  in  the  submucosa 
\  here  is  evidence  of  a  slight  inflammatory  action.  The 
small  intestine  may  contain  a  dark,  acid  material 
similar  to  that  in  the  stomach,  and  doubtless  coming 
from  the  same  source.     Like  that  of  the  stomach,  the 
mucous  membrane  of  the   intestine  shows  patchy 
arborescent  injection. 

As  compared  with  other  fevers,  the  liver  is  charac 
teristically  affected  in  yellow  fever.    As  a  rule,  if 
death  have  occurred  afc  the  later  stages,  this  organ  is 
somewhat  exsanguine,  friable,  and  presents  a  yellowish 
colour  from   profound   fatty  changes  in  the  cells. 
Occasionally,  though  rarely,  it  may  be  hypera5mic 
and  dark.    Here  and  there  throughout  the  gland 
the  cells— particularly  those  about  the  periphery  of 
the  lobules — on  microscopical  examination  are  found 
to  contain  globules  and  grains  of  fat.    The  nuclei  m 
some  instances,  as  well  as  the  protoplasm  of  the  cells, 
show  fatty  changes.    This  profound  fatty  degeneration 
of  the  liver  cells  is  well  marked  in  the  great  majority 
of  cases. 

The  kidneys  are  affected  with  parenchymatous 
nephritis.  Hemorrhagic  foci  under  the  capsule  and 
in  the  cortex  are  common.  The  renal  epithelium 
shows  cloudy  swelling  passing  on  to  fatty  degenera- 
tion and  desquamation.  The  tubules,  here  and  there 
are  filled  with  infarcts,  either  of  an  albuminoid 
material  or  of  ddbris  of  desquamated  epithelium, 
corresponding  with  the  numerous  casts  which  can  be 
discovered  in  the  albuminous  urine. 

Dia§:iiosis — This  subject  of  the  diagnosis  of 
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yellow  fever  has   already  been   treated   of  under 
"Malaria"  (p.  150),  to  which  the  reader  is  referred. 
Practically,  the  only  two  diseases  with  which  severe 
yellow  fever  is  likely  to  be  confoimded  are  bilious 
remittent  and  bilious   hsemogiobinuric  fever.  The 
dithculties  of  diagnosis  are  often  very  great.  There 
is  no  clinical   feature,  so  far  as  is  known,  which 
would   distinguish  a  mild  attack  of  yellow  fever 
from  an  ordinary  febricula,  nor  any  pathognomonic 
clinical  sign  that    would    absolutely  distinguish  a 
malarial  remittent  from  yellow  fever.  Probabilities 
must  be  weighed  in  diagnosis  when  it  is  based  on 
clinical  grounds  alone.    The  only  reliable  guides  are 
the   discovery   of   the   malaria    parasite    and  the 
characteristic  pigment  and  leucocytic  variation  in 
malarial  fever,  and  the  determination  of  their  absence 
in  yellow  fever;  and,  when  cases  come  to  the  |70s<- 
mortem  table,  the  presence  of  pigment  in  the  viscera 
in  the  former  and  of  extensive  fatty  degeneration  of 
the  liver  cells  in  the  latter. 

Treatment. — Formerly  a  much  more  active 
treatment  than  that  in  vogue  at  the  present  day  was 
the  fashion  for  yellow  fever.  It  is  now  recognised 
that,  as  with  most  specific  fevers,  the  treatment  is 
more  a  matter  of  nursing  than  of  drugs. 

Experience  has  shown  that  a  smart  purgative  at 
the  very  onset  of  the  disease  is  beneficial.  With 
many  castor  oil  is  the  favourite  drug,  but  to  be  of 
service  it  has  to  be  given  in  very  large  doses  — two 
to  four  ounces.  Others  use  calomel ;  or  calomel 
combined  with  quinine — twenty  grains  of  each. 
Others,  again,  prefer  a  saline.  The  purgative,  which- 
ever be  selected,  must  not  be  repeated,  or,  for  that 
matter,  given  at  all  if  the  patient  is  not  seen  until 
after  the  second  day  of  the  disease. 

Hot  mustard  pediluvia,  frequently  repeated  during 
the  first  twenty-four  hours,  the  patient  and  bath  being 
enveloped  in  a  blanket,  are  in  constant  use  in  yellow 
fever  epidemics.  They  are  said  to  relieve  the  cerebral 
congestion  and  the  intense  headache.    Very  liot  baths. 
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with  subsequent  blanketing  and  sinapisms  to  t]ie 
epigasti'ium,  are  also  said  to  bas  e  a  similarly  favour- 
able influence  on  the  congestion  of  the  stomach,  which 
is,  undoubtedly,  aiiother  constant  feature  of  the 
disease.  For  high  fever,  antipyretic  drugs,  cold  baths, 
iced  injections,  cold  sponging,  and  the  like  may  be 
carefully  employed.  In  view  of  the  asthenic  nature 
of  the  disease,  the  less  depressing  measures  should  be 
preferred. 

Vomiting  may  be  treated  with  sinapisms  and 
ice  pills,  or  with  small  doses  of  cocaine.  Morphia  is 
dangerous,  and  must  be  avoided.  For  black  vomit, 
frequently  repeated  doses  of  perchloride  of  iron, 
ergotine  injections,  acetate  of  lead,  and  other  styptics 
have  been  recommended.  For  restlessness,  phenacetin 
or  antipyrin  is  used.  When  the  skin  is  dry,  the 
urine  scanty,  and  the  loins  ache  excessively,  Sternberg 
recommends  pilocarpine. 

After  the  fourth  or  hfth  day  the  flagging  circula- 
tion demands  stimulants  of  some  sort.  Iced  cham- 
pagne, liock,  or  teaspoonful  doses  of  brandy  given 
every  half  hour,  may  tide  the  patient  over  the  period 
of  collapse.  Great  care,  however,  should  be  exercised 
in  the  use  of  these  things  ;  if  they  seem  to  increase 
the  vomiting  and  the  irritability  of  the  stomach,  they 
must  be  stopped  at  once. 

The  feeding  is  an  important  matter.  So  long  as 
there  is  fever  the  patient  has  no  appetite  ;  during 
this  time— that  is,  for  the  first  two  or  three  days- 
he  is  better  without  food.  When  the  fever  subsides 
appetite  may  return,  and  a  craving  for  nourish- 
ment become  more  or  less  urgent ;  the  greatest  care, 
however,  must  be  exercised  about  gratifying  this 
untimely  appetite.  Only  the  blandest  foods,  and  these 
only  in  very  small  quantities,  should  be  allowed— 
such  as  spoonfuls  of  iced  milk  or  chicken  tea. 
Gradually  the  quantities  may  be  increased  ;  but,  even 
when  convalescence  is  established,  solid  food  must 
be  i)artaken  of  very  sparingly,  and  it  must  be  of  the 
simplest  and  most  digestible  description.  Indiscretion 
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in  eating  is  a  fruitful  cause  of  relapse  in  yellow  fever  ; 
and  it  must  be  borne  in  mind  that  in  this  disease 
relapse  is  exceedingly  dangerous.  Nutrition  may 
be  aided  by  nutrient  enemata. 

The  Sternberg  treatment. — Sternberg  has 
■introduced  a  system  of  treatment  by  alkalies  which 
promises  well.  It  is  directed  principally  to  counter- 
acting the  hyperacidity  of  the  gastric  and  intestinal 
contents — always  a  marked  feature  in  yellow  fever. 
His  prescription  is  150  grains  of  sodium  bicarbonate 
and  one-third  of  a  grain  of  mercury  perchloride  in  a 
quart  of  water ;  of  this  an  ounce  and  a  half  is  given 
every  hour.  This,  he  claims,  not  only  neutralises  the 
acidity  of  the  intestinal  contents  but  increases  the  flow 
of  urine,  the  perchloride  of  mercury  tending  to  check 
fcKmentative  change  in  the  alimentary  canal.  Of 
301  whites  treated  in  this  way  only  7 '3  per  cent, 
died,  and  of  seventy-two  blacks  all  recovered.  Other 
encouraging  figures  have  been  adduced  as  to  the 
efficacy  of  this  line  of  treatment,  which  is  certainly 
deserving  of  further  and  more  extended  trial. 

Prophylaxis. — It  is  the  duty  of  sanitary  authori- 
ties in  tropical  countries,  so  far  as  possible,  to  free  of 
mosquitoes  the  areas  over  which  they  have  charge.  If 
this  were  efTectually  done  everywhere  there  would  be 
no  malaria,  no  filariasis,  and  no  yellow  fever.  Although 
complete  extermination  of  mosquitoes  is  not  to  be 
hoped  for,  relative  extermination  of  mosquitoes  is 
worth  attempting,  and  certainly  much  can  be 
attained  in  this  direction  by  the  vigorous  use  of 
the  now  well  known  means.  In  Havana,  by  such 
means,  in  a  very  few  months  the  number  of  mosqui- 
toes was  reduced  ninety  per  cent.,  with,  doubtless,  a 
corresponding  gain  to  tlie  community  in  the  diminu- 
tion of  mosquito-conveyed  disease. 

During  epidemic  visitations  or  during  exacerba- 
tions of  endemic  yellow  fever,  the  unacclimatised 
should,  if  possible,  immediately  quit  the  implicated 
zone.  Above  all,  the  slums  and  low-lying  districts 
of  the  town  should  be  shunned  ;  these  places  should 
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not  even  be  visited;  or,  if  visits  liave  to  Im  made 
to  them,  these  visits  should  be  as  brief  as  possible, 
and  not  made  during  the  night.  The  susceptible 
should  avoid  sleeping  in  the  lower  storeys  of  their 
houses,  and  pay  great  attention  to  their  general  health, 
carefully  avoiding  all  causes  of  physiological  depres- 
sion or  disturbance.  Sailors  must  not  be  allowed  on 
shore. 

In  every  country  subject  to  visitations  of  this 
disease  the  sanitary  condition  of  the  towns  should  be 
most  carefully  attended  to.    Experience  has  shown 
that  nothing  invites  yellow  fever  so  surely  as  filth 
and  overcrowding.    Ships  should  not  be  allowed  to 
clear  from  infected  ports,  nor  to  enter  non-infected 
ports  during  the    warm  season,  without  adequate 
inspection.    If,  on  entering  port,  yellow  fever  is  found 
on  board,  the  cases  should  be  isolated  in  a  proper 
quarantine  hospital,  the  ship  thoroughly  cleared  of 
mosquitoes,  and  the  passengers  and  crew  prevented 
for  at  least  five  days  from  communicating  with  the 
shore,  or  until  every  risk  of  conveying  infection  has 
passed  away.    In  the  event  of  the  disease  appearing 
in  a  locality  which  is  not  habitually  a  yellow  fever 
centre,    an    economical   plan  of   dealing  with  the 
threatened  danger  is  for  the  authorities  promptly  to 
remove  the  entire  population  of  the  neighbourhood, 
with  the  exception  of  the  insusceptible  and  those 
in  attendance  on  the  sick,  and  to  place  the  deported 
population  before  dispersion  in  a  ten  days'  quaran- 
tine camp.    Meanwhile,  the  infected  area  must  be 
rigidly  isolated  and  its  mosquitoes  destroyed.   In  this 
way  the  spread  of  the  disease  will  be  prevented. 

In  the  event  of  yellow  fever  breaking  out  in  the 
crew  of  a  man-of-war,  the  cases,  if  possible,  should 
be  sent  ashore,  and  the  ship  hurried  north  or  south 
into  cold  weather,  any  mosquitoes  which  may  haA^e 
found  their  way  on  board  being  at  once  destroyed. 
Or,  in  the  case  of  a  large  town,  the  method  which  was 
so  successfully  adopted  by  Surgeon-lNIajor  Gorgas, 
U.S.A.,  may   be   adopted.    Cases   of  yellow  fever 
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sliould  be  imuiediately  reported,  and  the  patients 
promptly  protected  from  mosquito  bites  by  wire 
screens.  At  the  same  time  the  systematic  destruction 
of  mosquitoes  in  the  patients'  and  neighbouring 
houses  must  be  rigidly  enforced,  the  fumes  of 
pyrethrum  or  of  burning  sulphur,  or  other  insecticide, 
being  employed  to  stupify  the  insects,  which  should 
afterwards  be  swept  up  and  burned.  In  this  way, 
in  1901,  yellow  fever  was  stamped  out  in  Havana  in 
ninety  days,  a  city  where  for  the  previous  one 
liundred  and  forty  years  it  had  held  uninterrupted 
sway. 

Gruiteras  has  shown,  in  a  practical  manner,  that 
yellow  fever  patients  may  be  admitted  to  the  wards 
of  a  general  hospital  or  be  nursed  in  private  houses 
with  impunity,  provided  they  are  protected  by 
elfective  mosquito  netting  from  mosquito  bite  during 
the  first  three  or  four  days  of  their  illness. 

The  introduction  of  yelloio  fever  into  Asia. — • 
There  is  an  important  matter  in  connection  with- 
this  disease  which,  in  the  near  future,  ought  to  be 
made  a  subject  for  international  consideration,  and 
that  is  the  prevention  of  the  spread  of  yellow  fever 
to  Asia,  the  Eastern  Archipelago,  Polynesia,  and 
East  Africa.  It  has  spread  in  the  past  to  Europe  ; 
this  is  a  comparatively  unimportant  matter,  as  the 
climatic  and  hygienic  conditions  in  that  continent 
ai'e  not  favourable  to  the  extension  of  the  disease. 
It  is  otherwise  in  this  respect,  it  is  to  be  feared,  with 
Asia.  Eortunatel)^,  yellow  fever,  so  far  as  known, 
has  never  appeared  in  the  crowded,  filthy  cities  of  the 
East ;  but  should  it  ever  be  introduced,  the  favour- 
able climatic  conditions,  the  surpassing  filth 
everywhere,  the  presence  of  Stegomyia  mosquitoes, 
and  the  too  frequent  absence  of  efficient  sanitary 
machineiy  will  enable  it  to  spread  like  wild- 
fire. The  pr(jbable  reason  of  its  non-introduction 
into  Asia  is  that  the  trade  route  from  the 
West  Indies  to  China  and  India  has  hitherto  not 
been  a  direct  one,  but  has  passed  by  a  long  circuit 
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either  to  tlie  north  or  to  the  south.  When  the  A  merican 
inter-oceanic  canal  has  been  constructed,  there  will 
be  direct  and   rapid   communication  between  the 
present  yellow  fever  centres  and  Asia.    With  this 
more  direct  and  more  rapid  communication  there  will 
arise  a  corresponding  risk  of  spreadmg  yellow  fever 
into  a  huge  section  of  tropical  humanity  which  has 
hitherto  enjoyed  exemption  from  one  of  the  deadliest 
diseases  afflicting  mankind.     An  infected  mosquito 
(and    Stegomyia    fasciata,    according   to    Giles,  is 
a    good    traveller),    either    shipped    by  accident 
or    brought   on   board   by    some    thoughtless  or 
malicious    person,  could   easily  be   conveyed  alive 
to  the  shores  of  Asia,  and  would  suffice  to  set,  so  to 
speak,  the  whole  of  the  tropical  section  of  the  Eastern 
hemisphere  in  a  blaze.    The  history  of  the  .spread 
of    disease    by    the    rapid    methods    of  modern 
travel    is    full    of    examples    that   should  serve 
as  a  warning  to  our  rulers  and  responsible  sanitary 
authorities.    Let  us  hope  that  before  the  Central 
American  canal  is  completed  tliis  important  matter 
M'ill  receive  the  attention  it  demands,  and  that  due 
care  will  be  exercised  that  America  does  not  recipro- 
cate the  introduction  of   cholera  from  Asia  by  a 
return  gift  of  yellow  fever. 


CHAPTER  XIII. 


DENGUE. 

Definition.— Dengue — derived,  according  to  Hirsch, 
from  the  Spanish  equivalent  of  "  dandy  " — is  the 
name  applied  to  a  specific  and  highly  infectious  fever 
peculiar  to  warm  climates.  It  occurs  usually  in 
widespread  epidemics.  Once  introduced  into  a  com- 
munity it  extends  with  great  rapidity,  affecting  a 
large  proportion  of  the  inhabitants  ;  in  these  respects 
it  resembles  influenza,  a  disease  with  which  it  has  by 
some  been  confounded.  Dengue,  however,  differs  from 
influenza  in  many  respects,  chiefly  in  being  attended 
with  a  well-marked  rubeoloid  ei-uption  and  peculiarly 
severe  rheumatic-like  pains  in  the  joints  and  limbs, 
and  in  not  being  accompanied  or  followed  by  pul- 
monary and  other  serious  complications. 

Oeograpliical  di«itributioii  and  mode  of 
spread.— Most  parts  of  the  tropical  world  have 
been  visited  at  some  time  or  another  by  dengue. 
From  a  study  of  the  dates  of  the  various  epidemics,  it 
would  seem  that  there  is  a  tendency  for  it  to  assume 
])andemic  characters  about  once  in  every  twenty  years. 
The  last  great  wave  occuired  in  the  early  'seventies. 
Perhaps  of  all  places  in  the  world  it  is  most  fre- 
quently met  with  in  the  West  Indies. 

Recently  dengue  has  appeared  in  Syi'ia,  Asia 
Minor,  on  the  ^gean  shores  of  Greece  and  Turkey, 
and  in  North  Queensland,  Australia  (1895-97). 
Early  in  the  last  century  it  was  seen  in  America,  as  far 
north  as  Charleston  and  Philadelphia  in  the  United 
States,  and  as  far  south  as  Sao  Paulo  in  the  Brazils. 

Like  other  infectious  diseases,  dengue  tends  to 
advance  along  trade  routes  and  lines  of  communica- 
tion. Thus,  starting  from  Zanzibar,  the  epidemic  of 
1870-73  first  reached  Aden.    Thence  it  travelled  to 
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Suez  on  the  one  side  and  to  India  on  the  other. 
Passing  to  Singapore,  it  followed  the  trade  routes  to 
Cochin  China  and  China,  spreading  at  the  same  time 
to  the  islands  of  the  Eastern  Archipelago.  From 
India  it  was  carried  by  the  coolie  ships  to  Mauritius 

and  Reunion  in  1873.  /tq-.ox 

An  epidemic  which  I  witnessed  m  Amoy  ( Ib^ 
illustrated  very  well  a  characteristic  feature  of  dengue 
epidemics— namely,  the  peculiar  suddenness  of  their 
rise  and  extension,  and  the  general  prevalence  of  the 
disease  in  an  affected  community.    I  am  under  the 
mark  when  I  say  that  in  this  particular  epidennc 
quite  75  per  cent,  of  natives  and  foreigners  were 
attacked  within  a  very  few  weeks.    All  ages  and 
occupations,  both  sexes,  and  people  m  every  condition 
of  life,  were  alike  subject  to  it.    About  the  first  week 
in  August  I  heard  that  a  peculiar  disease  had  appeared 
in  the^town  ;  by  the  end  of  the  second  week  the  cases 
were  numerous,  whole  families  being  prostrated  at  a 
time.    A  week  later  the  cases  were  still  more  numer- 
ous, and  by  the  end  of  the  month  so  general  was  the 
disease  that  the  business  of  the  town  was  seriously 
interfered  with.    By  the  end  of  the  following  month 
—that  is  to  say,  in  about  eight  weeks  from  the  first 
appearance  of  the  epidemic— all  the  susceptible  ap- 
parently had  passed  through  it,  and,  so  far  as  Amoy 
residents  were  concerned,  the  disease  was  at  an  end,- 
cases  only  occurring  for  a  few  weeks  longer  in  visitors 
from  unaffected  districts.    This  course  seems  to  be 
fairly  typical  of  all  dengue  epidemics. 

:Etiology.-G'er?n.— Nothing  definite  is  known 
as  to  the  virus  of  this  disease.  Presumably  it  is 
similar  in  its  nature  to  that  of  all  the  other  exanthe- 
matous  fevers,  diseases  to  which  dengue  is  manifestly 
intimately  allied.  Dr.  Harris  Graham  {Medical 
Record,  New  York,  February  Stli,  1902),  describes 
an  intracorpuscular  aniffiba,  resembling  1  irosoma 
hiqeminnm,  which  he  states  he  found  in  the  blood  ot 
dengue  patients  in  Beyrout,  Syria.  Ihe  same 
observer  maintains  that  certain  experiments  which  he 
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made  tend  to  show  that,  like  5''ellow  fever,  dengue 
is  communicated  by  a  species  of  culex  acting  as  an 
intermediary. 

Influences  of  ineteorologicol  conditions. — When 
dengue  spreads  beyond  its  ordinary  trojaical  limits, 
as,  for  example,  in  the  epidemics  of  Philadelpliia  and 
Asia  Minor,  the  extension  occurs  only  during  the 
hottest  part  of  the  year — in  the  late  summer  and 
early  autumn.  Hitherto,  such  epidemics  have  been 
arrested  on  the  approach  of  winter.  Even  when 
occurring  within  the  tropics,  dengue  prevails  princi- 
pally, though  not  exclusively,  during  the  hottest  part 
of  the  year.  High  temperature  seems,  therefore,  to  be 
one  of  the  conditions  it  demands. 

Epidemics  occur  indifierently  during  the  dry  or 
the  rainy  seasons,  the  liygrometric  condition  of  the 
atmosphere  being  without  manifest  influence. 

Usually  a  coast  disease. — It  would  appear  that 
dengue,  like  yellow  fever,  prefers  the  coast  line  and 
the  deltas  and  valleys  of  great  rivers  to  the  interior 
of  continents.  There  are  many  exceptions  to  this 
rule;  in  1870-73  it  spread  all  over  India.  The 
distiibution  and  concentration  of  population  on  the 
sea-board  and  along  rivers,  and  the  freedom  of  com- 
nmnication  between  communities  so  located,  probably 
determine  this  preference  for  such  localities. 

As  a  rule,  elevated  places  enjoy  a  relative 
immunity ;  if  the  disease  is  introduced  into  such 
localities,  it  does  not  spread.  To  this,  again,  there 
are  exceptions,  for  the  Syrian  epidemic  referred  to 
prevailed  in  certain  spots  4,000  to  5,000  feet  above 
the  sea. 

The  incubation  period  seems  to  be  somewhat 
variable.  It  is  certainly  not  a  long  one.  I  have 
seen  a  case  in  which  it  could  not  have  exceeded 
twenty-four  hours.  Some  observers  place  it  at  five  and 
even  seven  days ;  this,  I  feel  sure,  is  an  over-estimate. 
One  to  three  days  seems  to  be  near  the  truth. 

Symptoms. — Initial  fever  and  eruption. — An 
attack  of  dengue  may  be  preceded  for  a  few  hours  by 
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a  feeling  of  malaise  or,  perhaps,  by  painful  rlieumatic- 
like  twinges  in  a  limb,  toe,  linger,  or  joint.  Usually 
it  sets  in  quite  suddenly.  A  patient,  describing  his 
experience,  said  that  in  the  morning  he  got  up  feeling 
quite  well,  but  before  he  could  complete  his  dressing 
he  was  so  prostrated  by  pain  and  fever  that  further 
exertion  was  impossible,  and  he  had  to  crawl  back  to 
bed  again.  Similar  stories,  illustrative  of  the  sudden 
incide°nce  of  the  symptoms,  circulate  during  every 
epidemic  of  dengue.  Sometimes  the  fever  is  ushered 
in  by  a  feeling  of  chilliness  or  even  by  a  smart 
rigor  ;  sometimes  a  deep  flushing  of  the  face  is  the 
first  sign  of  the  disease. 

However  introduced,  fever  rapidly  increases.  The 
head  and  eyeballs  ache  excessively,  and  some  limb 
or  joint,  or  even  the  whole  body,  is  racked  ^vith 
peculiar  stiff",  rheumatic-like  pains,  which,  as  the 
patient  soon  discovers,  are  very  much  aggravated  by 
movement.  The  loins  are  the  seat  of  great  discomfort, 
amounting  in  some  cases  to  actual  pain  ;  the  face — 
particulai-iy  the  lower  part  of  the  forehead,  round  the 
eyes,  and  over  the  malar  bones— becomes  suffused  a 
deep  purple;  and  often  the  skin  over  part  or  the 
whole  of  the  body,  and  all  visible  mucous  surfaces  are 
more  or  less  flushed,  that  of  the  mouth  and  throat 
being  sore  from  congestion  and  perhaps  from  small 
superficial  erosions.  The  eyes  are  usually  much 
injected  ;  very  often  the  whole  face  is  bloated  and 
swollen.  This  congested  erythematous  state  of-  the 
skin  constitvites  the  so-called  initial  eruption. 

These  symptoms  becoming  in  severe  cases  rapidly 
intensified,  the  patient,  in  a  few  hours,  is  completely 
prostrated.  His  pulse  has  risen  to  1 20  or  rnore  ;  his 
temperature  to  103°,  in  some  cases  to  105°,  or  even 
to  106°.  He  is  unable  to  move  owing  to  the  intense 
headache,  the  severe  pain  in  limbs  and  loins,  and  the 
profound  sense  of  febrile  prostration.  From  time  to 
time  the  skin  may  be  moistened  by  an  abortive 
perspiration,  but  for  the  most  part  it  is  hot  and  dry. 
Gastric  oppression  is  apt  to  be  urgent,  and  vomiting 
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may  occur.  Gradually  the  tongue  acquires  a  moist, 
creamy  fur  which,  as  the  fever  progresses,  tends  to 
become  dry  and  yellow. 

Defervescence. — In  this  condition  the  patient  may 
continue  from  one  to  three  or  four  days,  the  fever 
declining  somewhat  after  the  first  day.  In  the  vast 
majority  of  cases  this,  the  first  and  most  acute 
stage,  is  abruptly  terminated  about  the  end  of  the 
second  day  by  crisis  of  diaphoresis,  diarrhoea,  diuresis, 
or  epistaxis.  When  epistaxis  occurs  the  relief  to  the 
headache  is  great  and  immediate.  On  the  occurrence 
of  crisis  the  erythematous  condition  of  the  skin,  if 
it  has  not  already  disappeared,  rapidly  subsides.  In 
a  proportion  of  cases,  and  particularly  in  certain 
epidemics,  crisis  does  not  occur,  the  fever  slowly 
declining  during  a  period  of  three  or  four  days.  Thus 
the  urgent  symptoms  abate,  and  the  patient  rapidly, 
or  more  slowly,  passes  from  what,  in  many  cases,  may 
be  described  as  the  agony  of  the  first  stage  to  tlie 
comparative  calm  and  comfort  of  the  second. 

The  interval. — When  the  second  stage  is  estab- 
lished and  the  thermometer  has  sunk  to  normal, 
the  patient  is  sufficiently  well  to  leave  his  bed  and 
even  to  attend  to  business.  An  occasional  twinge  in 
the  leg,  arm,  or  finger,  or  a  tenderness  of  the  soles 
of  the  feet,  and  perhaps  giddiness  in  walking,  may 
remind  him  of  what  he  has  gone  through  and  warn 
him  that  he  is  not  quite  well  yet.  But  the  tongue 
cleans,  and  the  appetite  and  sense  of  well-being  return 
to  some  extent. 

Terminal  fever  and  eruption. —Th.\?.  state  of 
comparatively  good  health  continues  to  the  fourth, 
fifth,  sixth,  or  even  to  the  seventh  day  counting  from 
the  commencement  of  the  illness.  Then  there  is 
generally  a  return  of  fever,  slight  in  most  cases,  more 
severe  in  others.  It  is  usually  of  very  short  dura- 
tion— a  few  hours.  Sometimes  this  secondary  fever 
does  not  occur  ;  probably  it  is  often  overlooked.  With 
the  recurrence  of  the  fever  an  eruption  of  a  rubeolar 
character  appears.  The  pains  likewise  return,  perhaps 
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in  more  than  theii-  original  severity.  Though 
the  fever  subsides  in  a  few  hours,  the  eruption,  at 
times  very  evanescent,  may  keep  out  for  two  or  three 
clays  longer,  to  be  followed  very  generally  by  an 
•  imperfect  furfuraceous  desquamation.  It  seldom 
hajspens  that  the  fever  or  pains  at  this  stage  keep  the 
patient  in  bed,  although  that  is  the  best  place  for  him 
if  a  comfortable  and  speedy  convalescence  is  desired. 
Rarely,  in  this  secondary  fever,  does  the  thermometer 
rise  to  103°.  The  temperature  falls  rapidly  to  below 
the  normal  line  on  the  setting  in  of  diaphoresis, 
or  diarrhoea,  or  of  some  form  of  crisis. 

Characters  of  the  eruption. — The  terminal  eruption 
of  dengue  possesses  very  definite  characters.  It  is 
absent  in  a  very  few  cases  only ;  in  many  of  those 
cases  in  which  it  is  supposed  to  be  absent,  being 
slight,  it  is  overlooked.  As  stated,  the  eruption  is 
rubeolar  in  character.  It  visually  commences  on  the 
palms  and  backs  of  the  hands,  extending  for  a  short 
distance  up  the  forearms.  Its  development  is  often 
associated  with  sensations  of  jsricking  and  tingling. 
On  the  palms  of  the  hand  the  spots  are  at  first  about 
the  size  of  a  small  pea,  circular,  dusky  red,  and 
sometimes  slightly  elevated.  The  eruption  quickly 
extends  and  is  best  seen  on  the  back,  chest,  upper 
arms,  and  thighs.  In  these  situations  it  appeal's  at 
first  as  isolated,  slightly  elevated,  circular,  reddish 
brown,  rubeoloid  spots,  from  one-eighth  to  one-half  of 
an  inch  in  diameter,  thickly  scattered  over  the  surface, 
each  spot  being  isolated  and  surrounded  by  sound 
skin.  After  a  time  the  spots,  enlarging,  may  coalesce 
in  places ;  thus  irregular  red  patches  from  one  to 
three  inches  in  diameter  are  formed.  Or,  perhaps,  there 
is  a  general  coalescence  of  spots,  isolating  here  and 
there  patches  of  sound  skin  ;  in  this  case  the  islands 
of  sound  skin  give  rise,  at  first  sight,  to  the  impression 
that  they  constitute  the  eruption — a  pale  eruption,  as 
it  were,  on  a  scarlet  ground.  In  a  few  instances  the 
whole  integument  may  be  covered  with  one  unbroken 
sheet  of  red.    The  rash  is  usually  most  profuse  on 
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the  hands,  wrists,  elbows,  and  knees ;  in  these 
situations  it  is  generally  coalescent,  and  there,  too,  it 
may  be  detected  though  absent  elsewhere.  The  spots 
disappear  on  pressure,  and  never  or  rarely  become 
petechial.  They  fade  in  the  order  in  which  they 
appear — first  on  the  wrist  and  hands  ;  then  on  the 
neck,  face,  thighs  and  body  ;  last  on  the  legs  and 
feet. 

Desquamation. — Desquamation  may  go  on  for  two 
or  three  weeks.  In  many  it  is  trifling  in  amount ; 
for  the  most  part  it  is  furfuraceous.  Rarely  does  the 
epidermis  peel  ofli"  in  flakes  of  any  magnitude;  never 
in  the  broad  sheets  seen  after  scarlatina.  Often  for  a 
day  or  two  desquamation  is  accompanied  by  intense 
pruritus. 

Convalescence. — In  some  instances,  and  in  some 
epidemics,  the  disease  terminates  with  the  fading  of 
the  eruption  ;  appetite  and  strength  gradually  return, 
and  the  patient,  after  a  few  days  of  debility,  feels 
quite  well  again. 

The  rheumatoid  pains. — -With  most,  their  troubles 
do  not  end  so  soon.  For  days  or  weeks  some  muscle, 
tendon,  or  joint  is  the  seat  of  the  peculiar  pains,  which 
may  become  so  severe  as  to  send  their  victim  back  to 
bed  again.  Sometimes,  three  or  four  weeks  after  all 
apparent  trace  of  the  disease  has  vanished,  a  joint  or 
a  muscle  will  be  suddenly  disabled  by  an  attack  of 
this  description.  This  may  occur  in  patients  who, 
during  the  acute  stage,  suffered  little  or  no  pain.  A 
finger  or  toe,  or  a  joint  of  a  finger  or  of  a  toe,  may 
alone  suffer.  Of  all  the  joints,  perhaps  the  knee  is 
most  frequently  affected  ;  but  wrists  or  shoulders  are 
often  attacked,  and  their  associated  muscles  may  even 
undergo  considerable  atrophy  from  enforced  disuse. 
The  soles  of  the  feet,  too,  and  the  tarsal  articulations 
are  favourite  sites. 

The  pains  of  dengue,  those  occurring  during 
the  initial  fever  as  well  as  those  that  may  be  regarded 
as  sequelae,  are  difiBcult  to  locate  with  precision ;  the 
joints  or  muscles  affected  may  be  percussed,  pressed, 
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or  moved  with  impunity.  Du  Brun  locates  those 
associated  witli  the  knee  in  the  thigh  muscles,  which, 
he  says,  are  painful  on  deep  pressure. 

The  pains  are  worst  usually  on  getting  out  of  bed 
in  the  morning,  and  on  moving  the  affected  part  after 
it  has  been  at  rest  for  some  time.  They  are  relieved 
somewhat  by  rest  and  warmth.  Passive  movements 
are,  as  stated,  not  painful,  but  any  resistance  to  the 
movement  of  the  limb  may  cause  acute  suffering. 
When  a  muscle  is  affected  the  pain  is  accompanied  by 
a  sense  of  powerlessness. 

Other  Gomplications  and  sequelce. — Convalescence 
may  be  very  much  delayed  by  the  persistence  of 
these  pains ;  also  by  anorexia,  by  general  debility, 
mental  depression,  sleeplessness,  evanescent  feverish 
attacks,  boils,  urticarial,  lichenoid  and  papular 
eruptions,  and  by  troublesome  pruritus.  Among 
sequelfe  and  complications  may  be  mentioned  enlarge- 
ment of  the  lymphatic  glands  (particularly  the 
superficial  cervical),  orchitis,  possibly  endocarditis 
and  pericarditis,  hyperpyrexia,  purpura,  and  hsemor- 
rhages  from  the  mouth,  nose,  bowel,  and  uterus. 
Miscarriage  is  rare.  The  urine  sometimes  contains  a 
trace  of  albumin,  but  true  nephritis  does  not  occur. 

Variability  of  epidemic  type. — Judging  from  the 
published  descriptions,  there  is  considerable  variety 
in  the  symptoms  of  this  disease  in  different  places  and 
in  different  epidemics.  Some  authors  mention  swelling 
and  redness  of  one  or  more  joints  as  a  common  and 
prominent  symptom  ;  others  refer  to  metastasis  of  the 
pains,  enlargement  of  the  submaxillary  glands,  orchitis, 
mental  depression,  htemorrhages,  and  so  forth,  as 
being  frequently  present.  However  this  may  be, 
the  essential  symptoms  in  well-marked  cases  are  the 
same  practically  everywhere,  and  in  all  ej^idemics  ; 
these  are,  suddenness  of  the  rise  of  temperature, 
an  initial  stage  of  skin  congestion,  limb  and  joint 
pains,  and  a  terminal  rubeoloid  eruption. 

Jielajjses  are  not  uncommon  in  dengue,  and  second 
and  even  third  attacks  during  the  same  epidemic 
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have  been  recorded.  As  a  rule,  however,  suscepti- 
bility to  the  disease  is  exhausted  by  one  attack. 
According  to  Hare,  in  the  recent  Australian  epidemic 
the  immunity  acquii'ed  by  an  attack  did  not  persist 
beyond  one  year. 

Mortality. — In  uncomplicated  dengue  the  mor- 
tality may  be  said  to  be  almost  nil  (0"1  per  cent., 
Hare).  In  the  case  of  very  young  children,  con- 
vulsions and  delirium  may  occur  and  cause  anxiety  ; 
and  in  the  aged  and  infirm,  and  in  those  suffering 
from  chronic  exhausting  disease,  an  attack  of  dengue 
may  prove  a  serious  complication.  Charles  describes 
a  pernicious  form  which,  though  I'are,  was  very  much 
dreaded  in  Calcutta.  In  these  cases  the  lungs  became 
cedematous,  and  the  patient,  growing  drowsy  and 
cyanotic,  rapidly  passed  into  a  comatose  condition 
with  a  tendency  to  hyperpyrexia,  and  died.  Some 
writers  state  that  the  gravity  of  any  given  case  is  in 
direct  proportion  to  the  abundance  of  the  eruption ; 
others  deny  this. 

In  Europeans  an  attack  of  dengue  very  often 
leads  to  a  condition  of  debility  necessitating  temporary 
change  of  climate,  or  even  return  to  Europe.  In 
both  Eiiropeans  and  natives  the  attendant  lowering 
of  the  resistive  powers  predisposes  to  other  and  more 
dangerous  diseases,  such  as  malaria,  dysentery, 
phthisis,  and  so  forth  ;  consequently  dengue,  other- 
wise a  benign  disease,  may  become  a  source  of  pub- 
lic danger.  It  is  probable  that  it  is  in  tliis  indirect 
way  that  the  general  mortality  is  increased  during  a 
visitation  of  this  disease,  as  has  been  observed  in 
several  epidemics. 

Morbid  anatomy. — On  account  of  the  low 
mortality  fost-mortem  records  are  few.  Nogue,  who 
observed  two  epidemics  of  dengue  in  Cochin  China 
(1895-96),  made  four  post-mortem  examinations  in 
this  disease.  In  these,  pidmonary  and  intracranial 
inflammation  were  the  special  features.  Tlie  menin- 
gitis amounted  to  adhesions  and  sero-purulent 
infiltration  of  the  pia  mater. 
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Diagfiiosis. — Dengue  must  not  be  confounded 
with  yellow  fever,  votheln,  scarlatina,  measles, syphilitic 
roseola,  influenza,  rheumatic  and  malarial  fevers.  A 
knowledge  of  the  distinctive  features  of  these  diseases, 
and  the  fact  that  dengue  is  attended  with  a  rash  and 
with  articular  pains,  and  that  it  occurs  in  great 
and  rapidly-spreading  epidemics,  should  prevent  any 
serious  error  in  diagnosis. 

Treatment. — Were  it  jDossible  to  secure  perfect 
isolation  for  the  individual  during  an  epidemic  of 
dengue,  doubtless  he  would  escape  the  disease.  Even 
comparative  isolation  is  attended  with  diminished 
liability.  Tn  Amoy,  in  the  epidemic  of  1872,  those 
foreigners  who  lived  in  a  more  or  less  isolated  sub- 
urban situation  were  very  much  less  affected  than 
were  those  who  lived  in  the  native  town,  or  than 
those  whose  occupations  threw  them  much  into 
contact  with  the  natives.  But  though  this  and 
similar  facts  point  to  the  theoretical  possibility  of 
avoiding  dengue  during  an  epidemic,  in  the  ordinary 
conditions  of  life  in  the  tropics  prophylactic  measures 
for  the  mass,  such  as  they  would  suggest,  are 
impracticable.  Specially  delicate  individuals,  particu- 
larly the  subjects  of  tubercular  or  renal  disease, 
should  be  isolated,  or,  better,  should  leave  for  a  time 
the  epidemic  locality. 

Like  the  allied  fevers,  dengue  runs  a  definite 
course  ;  therefore  it  is  useless  to  attempt  to  cut  it 
short.  The  patient  should  go  to  bed  so  soon  as  he 
feels  ill,  and  he  should  keep  his  room  till  the  terminal 
eruption  has  quite  disappeared  and  he  feels  well 
again.  Ten  days  is  not  too  long  to  allow  in  severe 
attacks.  As  in  influenza,  light  liquid  diet,  rest,  and 
the  avoidance  of  chill  conduce  powerfully  to  a  speedy 
and  sound  convalescence.  At  the  outset  of  tlie  fever, 
some  saline  diaphoretic  mixture,  with  aconite,  may  be 
prescribed  with  advantage.  If  the  pains  be  severe 
and  the  fever  high,  antipyrin,  or  phenacetin,  or  bella- 
donna will  give  great  relief.  Cold  applications  to 
the  head  are  comforting.    If  the  temperature  rises 
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to  105°  or  over,  cold  sponging  or  the  cold  bath  ought 
to  be  had  recourse  to.  If  the  pains  continue  very 
distressing,  a  hypodermic  injection  of  morphia  will 
afford  welcome  relief  and  do  no  harm.  Purgatives 
and  emetics  should  be  avoided  unless  pronounced 
constipation,  or  a  history  of  surfeit,  urgently  demands 
their  exhibition.  The  pain  caused  by  the  muscular 
movements  entailed  by  the  efficient  action  of  purga- 
tives more  than  counterbalances  any  advantage  the 
latter  might  otherwise  bring.  Wine  in  the  early 
stage  is  not  advisable.  Freshly  made  lemonade  or 
iced  water  will  be  found  the  most  acceptable  drink 
during  the  fever. 

For  the  pains  experienced  dming  convalescence, 
rubbing  with  opium  or  belladonna  liniment,  gentle 
massage,  electricity,  salicylates,  small  doses  of  iodide 
of  potassium  and  quinine  have  been  advocated. 
Debility  or  anorexia  indicates  tonics  such  as  quinine, 
strychnine,  mineral  acids,  vegetable  bitters,  and 
change  of  air. 
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CHAPTER  XIV. 

MALTA    OR   MEDITERRANEAN  FEVER. 
[Febris  undulans,  Hughes. ) 

Definition — Malta  fevei- — a  disease  of  low 
moi'tality  and  indefinite  duration — is  characterised 
in  its  more  typical  forni  by,  or,  rather,  is 
made  up  of,  a  series  of  febrile  attacks ;  each 
individual  attack,  after  lasting  one  or  more  weeks, 
gradually  subsiding  into  a  period  of  absolute  or 
relative  apyrexia  of  several  days'  or  weeks'  duration. 
Each  .spell  of  relative  apyrexia  is  followed  by  a 
period  of  fever,  which  is  again  succeeded  by  relative 
apyrexia.  Common  and  characteristic  complications 
are  rheumatic-like  swelling  of  joints,  profuse  dia- 
phoresis, anaemia,  liability  to  orchitis  and  neuralgic 
aflections. 

'  The  duration  of  the  illness  may  be  anything 
from  three  weeks  to  eighteen  months,  or  even  longer. 

Oeograpliical  distribution. — Malta  or  Medi- 
tei'ranean  fever  is  somewhat  unfortunately  named, 
for  we  now  believe  that  the  disease  so  designated 
is  not,  as  was  formerly  supposed,  confined  to  Malta, 
or  to  the  Mediterranean  even.  It  is  very  common 
there,  particularly  in  Malta ;  but  recent  in- 
vestigations by  Wright  and  others  tend  to  show 
that  it  occurs  in  the  Red  Sea  littoral,  India, 
China,  the  West  Indies,  the  Brazils,  the  United 
States,  and  in  England.  I  have  seen  the  disease  in  a 
Lascar  who,  ap^mrently,  contracted  the  infection  in 
Bombay ;  he  had  the  characteristic  fleeting  joint 
affection,  the  prolonged  irregular  fever,  the  anaemia, 
and  his  blood  agglutinated  a  culture  of  Micrococcus 
melitends.  I  have  recently  seen  two  cases  which 
originated  in  England,  and  Avhich,  also,  gave  the 
serum  reaction.    I  have  seen  cases  in  China  having 
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all  the  clinical  symptoms  of  Malta  fever.  It  is  highly 
probable,  therefore,  that  the  same,  or  a  similar,  fever 
occurs  in  many  other  parts  of  the  world,  having  been 
confounded  hitherto  with  malarial  fever  or  with 
ty[)hoid.  This  conviction  is  based  more  on  clinical 
than  on  laboratory  observation.  Experience  has 
taught  me  to  place  little  i-eliance  on  the  serum  re- 
action test  as  ordinarily  applied.  Although  with  fresh 
blood  and  reliable  cultures  the  reaction  may  be  trust- 
worthy, with  stale  blood  and  questionable  cultures 
this  test  is  most  untrustworthy.  Time  after  time,  in 
London,  I  have  got  contradictory  laboratory  reports  on 
blood  from  the  same  patients,  presumed  to  have  Malta 
fever.  If  the  cultures  in  the  London  laboratories  be 
so  manifestly  unreliable,  it  is  jjrobable  that  many  of 
those  in  use  in  India  and  America  are  equally  so,  and 
that  inferences  as  regards  the  geographical  distribution 
of  this  disease,  founded  on  the  behaviour  of  these 
cultures  with  blood  serum,  are  most  untrustworthy. 

As  it  is  extremely  prevalent  at  times  in  the 
Mediterranean  fleet  and  in  the  garrisons  of  Gibraltar 
and  Malta,  this  disease  is  specially  interesting  to 
English  naval  and  military  surgeons.  Although  only 
occasionally  proving  fatal,  it  is  a  fruitful  source  of 
inefficiency  and  invaliding. 

History. — Formerly  Malta  fever  was  confounded 
with  typhoid  and  malaria  ;  by  some  it  is  still  re- 
garded as  but  a  phase  of  one  or  other  of  these.  The 
labours  of  clinical  observers  from  Marston  (1861) 
to  Maclean  (1885),  and  more  especially  the  recent 
bacteriological  researches  of  Bruce,  Hughes,  Gipps, 
Wright,  Semple,  and  Bassett  Smith,  have  established 
it  as  a  special  disease  ;  in  future  it  must  be  regarded 
as  such. 

Symptoms — Malta  fever  begins  generally  with 
lassitude  and  malaise,  such  as  we  associate  with  the 
incubation  of  many  specific  fevers,  particularly  with 
typhoid.  There  is  headache,  boneache,  anorexia,  and 
so  forth.  At  first  the  patient  may  go  about  his  work 
as  usual.    Gradually  the  daily  task  becomes  too  much 
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for  him,  and  he  has  to  take  to  bed.  Headache  may 
now  become  intense,  and,  in  addition,  the  patient 
will  suffer  from  thirst  and  constipation.  At  the 
commencement  the  symptoms,  with  the  exception 
that  there  is  very  rarely  diarrhoea,  resemble  those  of 
typhoid.  There  are  no  rose  spots,  however,  then  or 
at  any  subsequent  period.  There  is  evidence  in  the 
coated  tongue,  the  congested  pharynx,  the  anorexia, 
and  the  epigastric  tenderness,  of  gastric  catarrh  ;  and 
the  occasional  cough  and  harsh,  unsatisfactory  breath- 
ing at  the  bases  of  the  lungs  indicate  some  degree  of 
bronchitis  or  of  pulmonary  congestion.  There  may 
also  be  delirium  at  night.  The  fever  is  usually  of  a  re- 
mittent type,  the  thermometer  rising  towards  evening 
and  falling  during  the  night,  the  patient  becoming 
bathed  in  a  profuse  perspiration  towards  morning. 
The  spleen  and  the  liver,  but  especially  the  former, 
are  somewhat  enlarged  and,  perhaps,  tender.  Lumbar 
pain  may  be  urgent. 

After  a  week  or  two  of  this  type  of  fever,  specially 
distinguished  by  pains  and  perspirations,  the  tongue 
begins  to  clean,  and  the  appetite  to  revive  ;  but,  not- 
withstanding these  signs  of  amendment,  the  patient 
still  remains  listless  and  liable  to  headache  and 
constipation.  He  continues  feverish  and  at  times 
perspires  profusely.  Gradually,  however,  although 
the  patient  is  anaemic  and  weak,  subjective 
symptoms  become  less  urgent ;  he  sleeps  well 
now,  he  ha'S  no  delirium  at  night,  and  he  can  take 
his  food,  and  this  although  the  body  temperature 
may  still  range  slightly  above  the  normal. 
Then  once  more,  and  perhaps  over  and  over  again, 
fever  with  all  the  former  symptoms  gradually 
returns ;  and  now,  if  it  has  not  declared  itself 
before,  the  peculiar  fleeting  rheumatic-like  affection 
of  the  joints,  so  characteristic  of  the  disease, 
shows  itself  in  a  large  proportion  of  cases.  One 
day  a  knee  is  hot,  swollen,  and  tender  ;  next 
day  this  joint  may  be  well,  but  another  joint  is 
affected  ;  and  so  this  metastatic,  rheumatic-like  con- 
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dition  may  go  on  until  nearly  all  the  joints  of  the 
body  have  been  involved  one  after  the  other.  The 
patient  may  suflFer  also  from  neuralgia  in  different 
nerves — intercostal,  sciatic,  and  so  on.  Orchitis  is  an 
occasional  complication.  In  some  cases  these  com- 
plications are  severe  and  characteristic ;  in  others 
they  may  be  mild,  or  absent  altogether.  In  this 
respect  the  same  infinite  variety  exists  as  in  other 
s[)ecific  fevers. 

Perhaps  the  most  charactei'istic  feature  of  Malta 
fever  is  the  peculiar  behaviour  of  the  temperature.  In 
a  mild  case  there  may  be  a  gradual  ladder-like  rise 
tlirough  a  week  or  ten  days  to  103°  or  104°,  and  then, 
through  another  week  or  so,  a  gradual  ladder-like  fall 
to  normal,  the  fever,  which  is  of  a  continued  or 
slightly  remitting  type,  leaving  for  good  without 
complication  of  any  sort  in  about  three  weeks.  Such 
mild'  cases  are  the  exception.  Usually,  after  a 
few  days  of  ajiyrexia,  absolute  or  relative,  the  fever 
Wilkes  up  again  and  runs  a  similar  course,  the  relapse 
being  in  its  turn  followed  by  an  interval  of  apyrexia, 
which  is  again  followed  by  another  relapse  ;  and  so 
on  during  several  months.  This  is  the  "  undulant  " 
type  from  which  Hughes  derived  the  name  he 
suggested  for  the  disease — fehris  undulans. 

In  another  class  of  case  a  continued  fever  persists 
for  one,  two,  or  more  months,  with  or  without  the 
usual  rheumatic,  sudoral,  and  other  concomitants — 
the  "  continued  "  type  of  Hughes. 

Generally  remittent  or  nearly  continued  in  type,  in 
a  proportioa  of  instances  the  fever  exhibits  distinct 
daily  intermissions,  the  temperature  chart  suggesting 
some  septic  invasion  or  an  ordinary  intermittent 
malarial  fever.  But  there  is  no  local  evidence  of 
suppuration  to  be  found  ;  neither,  if  we  examine  the 
blood,  is  the  malaria  parasite  to  be  discovered  ;  nor  is 
the  quotidian  rise  of  temperature  accompanied  by 
any  ague-like  rigor,  or  at  most  only  by  a  feeling 
of  chilliness  ;  nor  is  the  disease  amenable  in  any  way 
to  quinine.      This  is  the   "intermittent"  tyi^e  of 
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Hughes.  In  other  instances  these  types  may  be 
variously  blended. 

In  some  patients,  not  months  merely,  but  years, 
may  elapse  before  they  are  finally  rid  of  the  tendency 
to  febrile  attacks  aud  characteristic  pains  and  aches. 
Many  of  our  sailors  and  soldiers  are  permanently 
invalided  from  the  services  on  this  account. 

Sequelae  and  mortality. — As  a  rule,  by  far 
the  most  serious  consequences  of  Malta  fever  are  the 
debility  it  entails,  the  profound  anaemia,  the  rheumatic- 
like pains,  and  the  neuralgia3.  There  is  little  risk  to 
life  ;  the  mortality  does  not  exceed  2  per  cent.  When 
death  occurs  it  is  usually  from  suddenly  developed 
hypei'pyrexia  ;  occasionally  it  is  brought  about  by 
exhaustion,  By  hajmorrhages  and  purpuric  conditions, 
or  by  some  pulmonary  complication  such  as  janeumonia. 
In  a  few  instances  the  fever  is  of  a  fulminating 
type,  rapidly  ending  in  death  from  hyperpyrexia. 
Hughes,  in  his  elaborate  monograph,  designates  such 
cases  "  malignant." 

Patdologieal  anatomy  and  pathology.— 
This  disease  has  almost  no  pathological  anatomy. 
The  spleen  is  the  only  viscus  of  which  it  can  be  said 
that  it  is  distinctly  diseased.  In  Malta,  fever  this 
organ  is  enlarged — generally  only  slightly — soft,  and 
diffluent ;  on  microscopical  examination,  the  lymphoid 
cells  are  found  to  be  increased  in  number.  There  may 
be  some  congestion  and  even  ulceration  of  the  intes- 
tinal ulucosa,  but  this  is  not  an  essential  featui-e. 

JEtiology.— r/te  Micrococcus  melitensis. — Most 
important  fact  of  all  in  connection  with  the 
spleen  is  the  presence  in  it  of  a  peculiar  bacterium 
— the  lllicrococcus  melitensis.  For  this  discovery, 
made  in  1887,  we  are  indebted  to  Bruce.  Unfor- 
tunately, the  bacterium  does  not  occur — or  but 
sparsely  — in  the  general  circulation,  and  therefore 
Bruce's  discovery  is  of  little  direct  use  in  diagnosis  ; 
but  pathologically  it  is  of  great  importance,  as  it 
enables  us  to  say  positively  that  this  so-called  Malta 
fever  is  a  distinct  disease,  altogether  different  from 
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either  typhoid  or  malaria.  The  organism  is  present 
in  the  pulp  of  the  spleen,  from  which  it  can  be 
separated  by  cultivation.  Bruce  found  it  in  this 
way  in  ten  fatal  cases.  His  results  have  been  con- 
hrmed  by  Hughes,  Gipps,  Wright,  Durham,  Bassett 
Smith,  and  others.  Injections  of  pure  cultures  give 
rise  to  a  similar  disease  in  monkeys  and  other  animals, 
from  whose  blood  the  micrococcus  can  be  recovered, 
cultivated  afresh,  and,  on  injection  into  other  animals, 
again  give  rise  to  the  disease.  In  five  recorded 
instances  inoculation,  intentional  and  accidental,  of 
cultures  of  the  micrococcus  into  man  has  been 
followed  by  the  characteristic  symptoms  of  Malta 
fever  after  an  incubation  period  of  from  five  to  fifteen 
days. 

The  Micrococcus  melitensis  is  somewhat  oval  in 
shape,  and  measures  -33  mici'omillimetre  in  diameter. 
It  occurs  generally  singly,  often  in  pairs,  sometimes 
in  fours,  but  never  in  longer  chains.  According  to 
Gordon  it  possesses  one  to  four  flagella.  It  is  readily 
stained  by  a  watery  solution  of  gentian  violet,  and  is 
best  cultivated  in  a  11  per  cent,  very  feebly  alkaline 
peptonised  agar-agar  beef  jelly ;  in  this  medium,  soon 
after  inoculation,  it  appears  as  minute,  clear,  pearly 
specks.  After  thirty-six  hours  the  cultures  become  a 
transparent  amber;  later  they  are  opaque.  No 
liquefaction  occurs. 

Influence  of  age  and  residence. — The  most  sus- 
cei)tible  age  as  regards  Malta  fever  is  between  the 
sixth  and  the  thirtieth  year.  Very  youno-  children 
and  old  people  are  less  frequently  attacked*  Length 
of  residence  does  not  influence  susceptibility. 

Influence  of  season.~ln  Malta,  and  other  places 
where  the  disease  is  endemic  this  fever  occasionally 
assumes  an  epidemic  character.  The  period  of  its 
greatest  prevalence  in  Malta  is  the  season  of  lowest 
rainfall,  embracing  June,  July,  and  August;  dilfering 
m  this  respect  from  typhoid,  which,  in  that  ishuid, 
IS  more  prevalent  during  the  three  succeeding  montlis 
—September,  October,  and  November, 
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Local  causes. — Great  difference  of  opinion  obtains 
both  as  regards  the  causes  giving  rise  to  tliis  fever, 
and  also  as  to  those  influencing  its  prevalence.  The 
water  supply  is  blamed  by  some  ;  others  attribute  the 
disease  to  fjBcal  saturation  of  the  soil,  and  so  on. 
The  disease  tends  to  occur  in  particular  town^i  or 
villages,  in  particular  houses,  baiTOcks,  and  rooms, 
and  in  particular  ships,  manifestly  originating  in 
limited  foci  of  infection.  The  weight  of  evidence 
points  to  its  diffusion  by  air  currents,  and  nol;  by 
food  or  water.  There  is  no  certainty  on  these  points, 
nor  will  there  be  until  the  habits  and  haunts  of  th& 
micrococcus  outside  the  body  are  definitely  ascertained. 

Formerly  it  was  supposed  that  Malta  fever  was 
linked  to  the  immediate  seashore,  and  that  the 
sewage-laden,  tideless  condition  of  the  harbour  at 
Valetta  was  somehow  responsible  for  its  pi-evalence 
there.  Lately,  Dr.  Zammitt,  of  Malta,  in  a  very  able 
paper  (Malta  Archaeological  and  Scientific  Society), 
has  shown  distinctly  that  the  disease  occurs  all  over 
the  island,  and,  in  some  instances,  is  more  prevalent  in 
certain  inland  and  relatively  sanitary  villages  than  in 
more  insanitary  towns  and  villages  on  the  coast.  Cer- 
tain ships  are  notoriously  foci  of  the  disease,  and,  I 
believe,  can  carry  the  infection.  Some  time  ago  I  saw 
a  medical  man  suffering  from  a  chronic  fever  whose 
blood,  in  expert  hands,"gave  the  Malta  fever  reaction, 
and  who,  if  he  had  Malta  fever,  certainly  got  it  from  a 
ship  which  had  recently  been  to  the  Mediterranean. 
He  himself  had  never  been  in  that  part  of  the  world, 
and  had  not  been  out  of  England  for  a  year. 

Influence  of  social  conditions. — All  classes  are 
liable  to  this  disease ;  the  officer  and  his  family  as 
well  as  the  soldier  in  barracks  or  sailor  on  shipboard. 

Infectiousness.—  Malta  fever  is  not  generally 
believed  to  be  transmitted  directly  from  one  person  to 
another  ;  that  is  to  say,  that  it  is  not  directly  com- 
municable from  the  sick  to  the  healthy.  But  this  has 
not  been  proved.  The  fact  that  it  occurs  in  epidemics 
tends  to  suggest  that  the  contrary  is  the  case,  although 
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the  exact  way  in  whicli  it  may  be  conveyed  is  .still 
unknown.  It  is  readily  conveyed  by  inoculation  ; 
the  prick  of  a  contaminated  needle  will  suffice. 
Zammitt  and  others  seek  to  incriminate  the  mosquito, 
and  point  in  support  of  their  contention  to  the  special 
prevalence  of  the  disease  in  the  mosquito  season.  I 
have  seen  a  case,  originating  in  England,  in  which  a 
father  was  apparently  infected  by  placing  in  his  mouth 
the  clinical  thermometer  used  by  his  son,  recently 
invalided  from  Malta  on  account  of  the  disease. 

Incubation  period.— The  period  of  incubation  in 
the  naturally-acquired  disease  is  difficult  to  fix.  Cases 
have  occurred  as  early  as  six  days  after  arrival  in 
Malta;  on  the  other  hand,  the  disease  has  shown 
itself  as  late  as  fourteen  and  seventeen  days  after  the 
.subject  of  it  has  quitted  Malta.  Some  have  held  that 
it  may  remain  latent  for  months. 

Jmmunity.—Biuce  holds  that  one  attack  confers 
immunity  from  subsequent  attacks  ;  other  authorities 
believe  that  one  attack,  so  far  from  conferring 
immunity,  actually  predisposes  to  subsequent  attacks 
The  latter  is  Bassett  Smith's  opinion,  based  on 
the  fact  that  he  finds  the  bactericidal  power  of  the 
serum  and  the  phagocytic  energy  of  the  leucocytes 
lowered  during,  and  for  some  considerable  time  after 
an  attack  of  the  disease.  ' 

Diagnosis— The  diagnosis  of  Malta  fever  from 
typhoid  is  a  highly  important  practical  matter  It 
IS  exceedingly  difficult  in  the  early  stages.  Princi-- 
pal  reliance  has  to  be  placed  on  the  absence  of  rose 
spots  the  absence  of  diarrhoea,  the  presence  of  ioint 
complications,  the  sweats,  the  locality  where  and  the 
season  in  which  it  was  contracted,  and,  if  available, 
the  agglutination  and  precipitation  test. 

Wright  has  shown  tliat,  both  as  regards  sedi- 
mentation and  agglutination,  the  gorm'^  of  Malta 
tever  reacts  to  the  serum  test  in  the  same  way  as, 
and  even  more  markedly  than,  JiaciUus  i>n>ho,ns. 
A  weaker  dilution  (never  less  than  1  in  30  or  50) 
than  in  typhoid  must  be  used.  Dead  cultures  give 
p  2 
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the  reaction,  and  can  be  conveniently  kept  in  stock 
for  diagnostic  purposes. 

These  observations  have  been  abundantly  con- 
firmed. Birt.  and  Lamb,  from  a  series  of  valuable 
observations,  conclude  that  important  deductions, 
affecting  not  only  diagnosis  but  also  prognosis,  may 
be  derived  from  the  behaviour  of  the  agglutinating 
substances  present  in  the  blood.  Their  conclusions 
are,  briefly,  as  follows  :  (1)  Prognosis  is  unfavourable 
if  the  agglutinating  reaction  is  persistently  low. 
(2)  Also  if  the  agglutinating  reaction  rapidly  fall 
from  a  high  figure  to  almost  zero.  (3)  A  persistently 
high  and  rising  agglutinating  reaction  sustained  into 
convalescence  is  favourable.  (4)  A  long  illness  may 
be  anticipated  if  the  agglutination  figure,  at  first 
high,  decreases  considerably.  These  conclusions  are 
borne  out  by  Bassett  Smith's  recent  very  careful  work. 
The  agglutination  reaction  appears  early  in  Malta  fever 
as  compared  with  typhoid,  being  available  for  diagnostic 
purposes  by  the  end  of  the  first  week  of  the  fever. 
It  persists  long  after  convalescence,  often  for  years. 

After  the  fever  has  gone  on  for  several  weeks 
diagnosis  is,  of  course,  easier  ;  in  the  early  stages,  on 
clinical  grounds  alone,  and  apart  from  the  agglutina- 
tion test,  it  may  be  almost  impossible.  It  may  be 
that  lb  is  only  on  the  post-mortem  table  that  Ave  have 
the  relative  assurance,  from  the  absence  of  ulceration 
in  the  ileum,  that  we  have  had  to  deal  with  a  case 
of  Malta  fever.  Cultures  from  spleen  pulp  with 
subsequent  inoculation  into  animals  should  give 
reliable  evidence  if  the  results  are  positive.  Tubercu- 
losis, abscess,  empyema,  malaria,  and  all  other  causes 
of  continued  high  temperature,  have  to  be  carefully 
excluded  in  attempting  a  diagnosis. 

Treatment.— Malta  and  those  Mediterranean 
ports  in  which  this  fever  is  endemic  should  be  avoided 
by  pleasure-  and  health-seekers  during  the  summer. 
Those  who  are  obliged  to  live  there  all  the  year 
round  would  do  well,  at  this  season,  to  leave  the 
towns  and  reside  in  places  of  healthy  repute  in  the 
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country.  As  a  matter  of  precaution,  in  the  endemic 
area  the  drinking  water,  food,  and  drains  ought  at  all 
seasons  to  receive  special  attention.  Every  care 
should  be  taken  to  avoid  insect  bites  and  other  skin 
lesions.  Laboratory  workers  must  be  careful  in 
handling  cultui'es  of  the  micrococcus  ;  the  accidental 
introduction  of  the  micrococcus  into  the  conjunctival 
sac  has  sufficed  to  cause  the  disease. 

When  the  diagnosis  is  sure,  it  is  well  to  give  a 
purge — none  better  than  calomel  and  jalap — and  to 
instruct  the.  attendants  to  keep  the  patient's  tem- 
perature systematically  below  103"  by  cold  sponging 
with  vinegar  and  water  or,  if  necessary,  by  cold  bath 
or  ice  variously  applied.  In  view  of  the  prolonged 
nature  of  the  fever,  this  measure  is  one  of  importance; 
at  the  same  time,  such  treatment  need  not  be  applied 
too  energetically,  or  so  as  to  depress ;  a  fall  of  2°  or 
3°  is  all  that  is  desirable. 

Quinine  and,  on  account  of  the  joint  affection,  the 
salicylates  are  very  generally  prescribed.  Both  are 
useless,  if  not  injurious.  Antipyrin  and  other  similar 
antipyretics  are  also  often  given  to  bring  down  tempera- 
ture ;  but  the  wisdom  of  employing  depressing  drugs 
in  so  chronic  and  asthenic  a  disease  as  Malta  fever 
is,  to  say  the  least,  questionable.  Any  threat  of 
hyperpyrexia  is  best  met  as  directed,  namely,  by 
early  employment  of  sponging,  the  wet  pack,  or,  if 
necessary,  by  the  cold  bath.  Sleeplessness  may 
demand  hypnotics ;  headache,  if  severe,  moderate 
doses  of  antipyrin;  inflamed  joints  or  testes,  the 
usual  local  applications ;  constipation,  enemata  or 
aperients.  In  fact,  the  treatment  of  Malta  fever 
resolves  itself  into  a  ti-eatment  of  symptoms. 

The  diet  at  first  should  consist  of  milk  ;  later,  of 
broths  and  eggs  and,  if  necessary,  stimulants.  Solids 
must  not  be  freely  given  until  high  fever  has  dis- 
appeared, and  the  tongue  has  remained  clean  for  at 
least  ten  days.  Lemonade  or  lime  juice  should  be 
given  after  a  time  ;  not  merely  as  a  pleasant,  thirst- 
relieving  beverage,  but  with  a  view  to  averting  scurvy 
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—not  at  all  an  improbable  complication  if  the  diet  is 
too  restricted  over  a  long  period.  The  return  to  solid 
food  must  be  made  Avith  the  greatest  circumspection  ; 
imjDrudence  in  this  respect  may  bring  on  relapse. 

Exercise,  or  anything  tending  to  induce  fatigue,  is 
prone  to  provoke  relapse  if  indulged  in  prematurely. 
The  patient  should  rest  for  at  least  three  weeks  after 
temperature  has  become  normal. 

Flannel  clothing  should  be  woi^n,  and  frequently 
changed  if  there  is  much  sweating. 

Change  of  climate  is  not  so  necessary  as  in  malarial 
affections,  seeing,  on  the  one  hand,  that  the  disease 
may  persist  in  England  ;  and,  on  the  other,  that  it 
may  gradually  wear  out  in  Malta.  It  is  not  desirable 
to  move  a  patient  when  fever  runs  high,  or  when 
debility  is  very  great,  or  when  the  cool  and  healthy 
season  in  the  Mediterranean  is  at  hand.  It  must 
be  considered  that  at  this  time  winter  is  approaching 
in  England,  with  climatic  conditions  very  unsuitable 
for  a  patient  who  has  become  anasmic  and  debilitated 
from  a  long  course  of  fever ;  at  this  season  he  would 
do'  much  better  in  Malta  or  Gibraltar.  When,  how- 
ever, the  case  occurs  early  in  the  summer,  or  runs 
over  the  winter,  then,  in  order  to  avoid  the  heat  of 
the  Mediterranean,  change  to  England,  if  at  all 
feasible,  and  if  it  can  be  comfortably  effected,  should 
be  advised. 

When  possible  the  subject  of  Mediterranean  fever 
would  do  well  to  avoid  the  endemic  area  for  one  or 
more  years  after  recovery. 
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PLAGUE. 

Definition.— Pliigue  is  a  specific,  iuoculable,  and 
otherwise  communicable  epidemic  disease  common  to 
man  and  many  of  the  lower  animals.  It  is  charac- 
terised by  fever,  adenitis,  a  rapid  course,  a  very  high 
mortality,  and  the  presence  of  a  specitic  bacterium, 
Bacillua  pestis,  in  the  lymphatic  glands,  viscera, 
and  blood.  In  a  large  proportion  of  cases  buboes 
foi'm  in  the  groins,  armpits,  or  neck. 

Ocog:rnpliicnl  distribution.  —  Though  not 
necessarily  confined  to  such,  in  modern  times  plague, 
like  leprosy,  has  become  practically  a  disease  of  warm 
climates.  The  hygienic  conditions  which  advancing 
civilisation  has  brought  in  its  train  have  forced  back 
these  two  diseases  from  Europe,  where  at  one  time 
they  were  even  more  prevalent  than  they  are  in 
their  tropical  and  subtropical  haunts  at  the  present 
day.  They  are  typical  examples  of  that  lai^ge  group 
of  acute  and  chronic  germ  diseases  whose  spread 
depends  on  social  and  hygienic,  rather  than  on 
climatic,  conditions,  and  more  especially  on  filth  and 
overcrowding ;  conditions  which  nowadays  are  found, 
to  an  extent  and  an  intensity  sufficient  to  ensure  the 
endemic  prevalence  or  epidemic  extension  of  these 
diseases,  for  the  most  part  only  in  warm  countries. 

It  is  difficult  to  say  what  thepeslis  of  the  ancients 
may  have  been.  Probably  in  many  instances  it  was 
bubonic  plague  ;  doubtless  the  term  was  sometimes 
applied  to  other  epidemic  sicknesses  attended  with  a 
large  mortality. 

The  descriptions  which  have  come  down  to  us  of  ■ 
these  old-world  epidemics  are  too  vague  for  recog- 
nition.   According  to  Hirsch,  the  first  recognisable 
description  of  what  is  now  understood  by  plague 
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refers  to  its  occurrence  in  Libya,  Egypt,  and  Syria 
about  the  end  of  the  third  and  the  beginning  of  the 
second  century  before  the  Christian  era.  Tlie  next 
authentic  account,  and  the  first  as  regards  Europe, 
refers  to  the  great  epidemic  known  as  the  plague  of 
Justinian,  which  in  a.d.  542,  starting  from  Egypt, 
spread  to  Europe  and  all  over  the  Roman  Empire, 
and  which,  lasting  for  fifty  or  sixtjr  years,  wrought 
the  most  frightful  devastation  wherever  it  reached, 
depopulating  the  towns  and  turning  the  country  into 
a  desert.  From  that  time  until  1841,  when  plague 
appeared  for  the  last  time  in  Constantinople,  it 
recun^ed  again  and  again  in  different  parts  of  Europe, 
though  latterly  only  in  the  south -eastei-n  parts  of  the 
continent  and  in  areas  becoming  gradually  more 
circumscribed.  In  1878-79  a  small  epidemic,  which 
speedily  died  out,  broke  out  in  the  Russian  province  of 
Astrakhan.  With  the  latter  exception  and  the  limited 
epidemic  at  Oporto  in  1899  and  at  Glasgow  in  1901, 
Europe  has  long  enjoyed  exemption  fi'om  this  worst 
of  epidemic  diseases.  The  plague,  as  a  widespread 
epidemic,  visited  England  for  the  last  time  in  1C64-79, 
when,  in  1664-65,  upwards  of  70,000  of  the  460,000 
inhabitants  of  the  London  of  that  daj'  perished. 

Egypt,  in  former  times  the  favourite  haunt  of  the 
disease,  until  1899  had  been  exempt  since  1844, 
although  several  epidemics  have  since  the  latter  date 
occurred  in  its  neighbourhood — in  Tripoli  (Benghasi) 
in  1856,  in  1859,  and  in  1874;  and  on  the  Red  Sea 
coast  of  Arabia  (Assir)  from  1853  to  the  present 
time.  It  is  said  to  be  endemic  in  Uganda  and  in 
the  hinterland  of  German  East  Africa  (Koch). 
Many  epidemics  have  occurred  in  Mesopotamia  (last 
in  1892),  in  Turkestan  (last  in  1892),  in  India,  in 
China,  and  in  Mongolia. 

In  India  there  were  several  outbreaks  during 
the  nineteenth  century,  Imt,  with  the  exception  of 
the  current  epidemic,  they  were  of  a  localised 
rather  than  of  a  general  chai-acter.  One,  beginning 
in  Cutch  in  1815,  spread  to  Scinde  and  Gujerat,  and 
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continued  to  1821.  Epidemics  have  also  occurred  in 
Kuniaou  and  Gliarval  on  the  southern  slopes  of  the 
Himalayas  in  1824,  1834-37,  1846-53,  1876,  and 
1884;  also  at  Hansi  in  Delhi,  1828-29.  In  1836 
it  appeared  at  Bareilh^,  Rohilcund,  and  at  Pali  in 
Rajputana,  spreading  to  Jodhpore  and  to  Marwar, 
and  continuing  till  1838.  Probably  plague  is  always 
present  in  some  part  of  India,  especially  among  the 
rude  hill-peoples.  In  1896  it  appeared  at  Bombay 
and,  possibly,  at  Calcutta,  having  been  imported  to 
the  former  city  most  likely  from  Hong  Kong. 

It  is  now  known  that  plague  has  been  endemic  in 
the  south-west  of  China,  in  the  province  of  Yunnan, 
for  many  years.  There  it  was  seen  by  Rocher  and 
others  in  1878  and  afterwards.  It  was  particularly 
active  in  1871-73,  after  the  great  Mahomedan  rebel- 
lion. From  Yunnan,  probably  following  the  trade 
route,  it  spread  to  Pakhoi  on  the  Gulf  of  Tonquin,  a 
severe  epidemic  occurring  in  1883  in  that  and  in 
neighbouring  towns.  In  1894  it  had  extended  to 
Canton,  where  it  killed,  it  is  estimated,  60,000 
in  a  population  of  1,500,000  (?).  Later  in  the  spring 
of  the  same  year  it  broke  out  in  the  English  colony 
of  Hong  Kong,  subsequently  spreading  to  Macao, 
Swatow,  Amoy,  Foochow,  Formosa,  and  probably  to 
many  other  places  in  the  southern  provinces  of  the 
Chinese  empire,  where,  in  one  place  after  another, 
considering  the  wretched  hygienic  conditions  and  the 
poverty  of  the  inhabitants,  it  is  safe  to  prophesy 
that  plague  will  continue  epidemic  for  many  years  to 
come.  Recently  it  has  broken  out  in  Mauritius, 
Madagascar,  Delagoa  Bay,  Cape  Town  and  Port 
Elizabeth  in  Cape  Colony,  and  in  Durban  ;  also  in 
Sydney  and  Brisbane  in  Australia,  and  in  Alexandria 
in  Egypt. 

Until  its  recent  appearance  at  Santos,  Brazil, 
in  the  Argentine,  and  in  San  Francisco  and  Mexico, 
plague  had  never  been  seen  in  America. 

iEliolofify. — The  micro-organism. — The  proofs  are 
now  complete  that  the  specific  cause  of  plague  is  the 
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cocco-bacillus  which  was  discovered,  first  by  Kitasato, 
and  afterwards  by  Yersin,  during  the  Hong  Kong 
epidemic  in  1894.  This  microbe  occurs  in  great 
profusion  in  the  characteristic  buboes — generally  in 
pure  culture  ;  towards  the  later  stages  it  is  often  asso- 
ciated with  the  streptococci  and  staphylococci  of 
suppuration.  The  same  bacterium  is  also  present, 
and  in  great  abundance,  in  the  spleen,  intestines 


Fig.  47. — Bacillus  of  plague  in  chains  showing  polar  staining.  From 
a  young  culture  in  bouillon,    (x  1000.)     {Muir  ami  Ritchie.) 

lungs,  kidneys,  liver,  and  other  viscera,  and  also, 
though  in  smaller  numbers,  in  the  blood  of  advanced 
septicsemic  cases,  and  in  the  sputum  in  enormous 
numbers  in  the  pneumonic  type  of  the  disease.  In 
the  latter,  though  easily  detected  by  cultivation,  the 
bacillus  may  be  hard  to  find  by  direct  observation. 
Towards  the  termination  of  rapidly  fatal  cases  it 
becomes  more  abundant  in  the  blood,  and  may  be 
readily  observed  there  with  the  microscope. 

The  plague  bacterium  (Fig.  47),  as  seen  in  smear- 
ings   or   scrapings  from  the   pulp  of    the  buboes, 
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or  from  any  of  the  inflamed  lymphatic  glands,  or 
fi-om  the  viscera,  is  a  short,  thick  cocco-bacillus  with 
rounded  ends,  very  like  that  of  chicken  cholera. 
Gordon  says  ib  has  one  tei-minal  flagellum.  A  caj)sule, 
according  to  the  same  observer,  or  the  appearance 
of  a  capsule,  can  generally  be  made  out,  especially 
in  those  bacilli  which  are  present  in  the  blood.  The 
bacillus  is  I'eadily  stained  by  aniline  dyes,  the  ex- 
tremities taking  on  a  deeper  colour  than  the  inter- 
polar  part. 

Culture  characters. — When  sown  on  blood  serum  and  kept 
at  body  temperature,  in  from  twenty-four  to  forty-eight  hours 
an  abundant,  moist,  yellowish-grey  growth  is  formed  without 
liquefaction  of  the  culture  medium.  On  agar,  but  better  on 
glycerine  agar,  the  growths  have  a  greyish- white  appearance. 
In  agar  plate  cultures  they  show  a  bluish  translucence,  the 
indi^-idual  colonies  being  circular,  -with  slightly  irregular  con- 
tours and  a  moist  surface.  Young  colonies  are  glass-lilce,  but 
older  colonies  are  thick  at  the  centre  and  more  opaque.  Stab 
cultures  show  after  one  or  two  days  a  fine  dust-like  line  of 
growth.  According  to  Yersin,  when  sown  on  gelatine  the 
bacillus  gives  rise  to  white  transparent  colonies  which,  when 
examined  in  reflected  light,  present  iridescent  borders.  In 
bouillon  the  cultures  present  a' characteristic  appearance;  the 
liquid  remains  clear,  whilst  a  granular  deposit  takes  place 
on  the  sides  and  bottom  of  the  tube.  Examined  with  the 
microscope,  these  various  cultures  show  chains  o£  a  short 
bacillus,  presentiug  here  and  there  large  bulbous  swellings.  In 
gelatine  the  bacilli  sometimes  form  fine  threads,  sometimes 
thick  bundles  made  up  of  many  laterally  agglomerated 
bacteria. 

The  most  favourable  temperature  for  culture  is  from 
36°  Cent,  to  39°  Cent. 

The  bacillus,  according  to  Kitasato,  does  not  form  spores. 

Expp.rimental  plague. — Intentional  and  uninten- 
tional experiments  have  proved  or,  rather,  made 
probable,  the  inoculability  of  plague  in  man.  Whyte 
in  1802  communicated  the  disease  to  himself,  and  died 
of  it.  At  Cai  ro,  in  1835,  two  condemned  criminals 
were  inoculated  from  the  blood  of  plague  patients ; 
they  contracted  the  disease,  but  recovered.  The 
value  of  these  experiments,  as  proving  inoculability, 
is  somewhat  invalidated  by  the  circumstance  that 
they  were  made  in  the  presence  of  an  epidemic  of 
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the  disease  ;  ordinary  methods  of  infection  cannot 
be  said,  therefore,  to  have  been  absolutely  excluded. 
For  the  same  reason  tlie  cases  of  Aoyama  and  his 
assistant,  who  were  believed  to  have  contracted  the 
disease  from  dissection  wounds,  cannot  be  held  as 
proving  that  plague  is  inoculable  in  man.  The 
deplorable  accident  in  a  Vienna  laboratory, 
in  October,  1898,  by  which  fatal  plague  of  a 
pneumonic  type  was  acquired,  in  what  way  is 
not  exactly  known,  from  manipulations  with  plague 
cultures,  goes  far  to  complete  the  little  that  was 
wanting  in  the  chain  of  evidence  that  this  disease  is 
caused  by  the  introduction  of  the  specific  bacillus  into 
the  human  body.  The  unintentional  experiment,  in 
this  instance  at  all  events,  was  not  vitiated  by 
having  been  made  in  the  presence  of  a  plague 
epidemic. 

There  is  no  reason  for  supposing  that  man  dilfers 
in  tliis  respect  from  the  lower  animals,  many  of 
which  are  exceedingly  susceptible  to  inoculation. 
Pigeons  survive,  but  mice,  rats,  guinea-pigs,  and 
rabbits  are  invariably  killed  if  successfully  inoculated 
from  the  buboes*  of  plague  patients.  They  present  on 
dissection  characteristic  lesions  with  numerous  bacilli 
in  the  lymphatic  glands,  blood,  spleen,  and  other 
viscera.  Guinea-pigs  die  in  from  two  to  five  days 
after  inoculation,  mice  in  from  one  to  three  days. 
Calves  and  swine  are  susceptible  to  inoculation,  and 
so  are  monkeys  and  numerous  other  animals. 

In  the  case  of  the  guinea-pig,  within  a  few 
hours  of  the  introduction  of  the  virus  a  consider- 
able amount  of  cedema  is  already  apparent  around 
the  puncture,  and  the  adjacent  gland  is  perceptibly 
swollen.  At  the  end  of  twenty-four  hours  the  animal 
is  very  ill ;  its  coat  is  rough  and  staring,  and  it 
refuses  food.  Presently  it  falls  on  its  side  and  becomes 
convulsed,  one  fit  following  another  with  increas- 

*  The  iius  from  a  bubo  is  not  always  infective.  Inoculation 
made  with  such  may  fail.  Apparently  the  bacteria  of  suppuration 
may  kill  the  Bacillus  pestis. 
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ing  frequency  as  death  appi'oaches.  If  the  body 
is  opened  immediately  after  death  a  rosy-red  san- 
guineous oedema  is  found  at  the  point  of  inoculation, 
with  hfemorrhagic  intlammatory  effusions  around  the 
nearest  lymphatic  gland,  which  is  much  swollen 
and  full  of  bacilli.  The  intestines  are  hypera3mic  ; 
the  adrenals,  kidneys,  and  liver  are  red  and  swollen. 
The  much  enlarged  spleen  frequently  presents  an 
eruption  of  small  whitish  granulations  resembling  in 
appearance  miliary  tubercles.  All  the  organs,  and 
even  any  serous  fluid  that  may  be  present  in  peri- 
toneum or  pleura,  will  be  found  to  contain  plague 
bacilli.  In  the  blood,  besides  those  free  in  the 
liquor  sanguinis,  bacilli  are  to  be  found  in  the 
mononuclear,  though  not,  it  is  said,  in  the  poly- 
nuclear  leucocytes. 

The  disease  is  readily  communicable  to  the  lower 
animals  from  cultures. 

Intensification  and  attenuation  of  virus. — There 
can  be  no  question  that,  both  by  artificial  means  and 
in  a  natural  way,  the  virulence  of  the  bacillus  of 
plague  is  susceptible  of  modification.  It  has  been 
remarked  in  Russia,  in  Persia,  and  in  Calcutta  that 
certain  outbreaks  of  plague  were  preceded  by  a 
sporadic,  or  epidemic  febrile,  sometimes  afebrile, 
affection,  in  the  course  of  which  the  lymphatic  glands 
became  enlarged  and  perhaps  suppui-ated.  Cases  of 
this  nature,  in  which  a  bacteriological  examination 
proved  that  a  cocco-bacillus  was  present  in  the  blood  and 
enlarged  glands,  are  recorded  by  Drs.  Cobb  and  Siinpson. 
It  is  further  known  that  in  some  instances  the  viru- 
lence and  case  mortality  of  a  plague  epidemic  show  a 
tendency  to  decrease,  the  eai-ly  cases  being  the  most 
frequently  and  most  rapidly  fatal.  These  facts  seem 
to  indicate  that  under  certain  unknown  natural  con- 
ditions the  virus  tends  to  acquire  increased  potency, 
whilst  in  other  circumstances  its  virulence  tends  to 
diminish. 

This  conjecture  is  countenanced  by  the  results 
of  experiment  on  animals.    It  has  been  shown  that  by 
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passing  the  virus  by  inoculation  from  one  guinea-pig 
to  another  the  rate  of  its  action  becomes  accelerated. 
On  the  other  hand,  Yersin  remarks  that,  although  it 
is  difficult  to  start  a  gelatine-peptone  cultivation, 
nevertheless,  when  obtained,  such  a  cultivation — at 
all  events  certain  parts  of  such  a  cultivation — will  be 
found  to  be  quite  as  lethal  as  virus  derived  directly 
from  a  bubo.  He  further  observed  that  in  such 
cultures  a  proportion  of  the  colonies  developed 
more  rapidly  than  others;  that  if  inoculation  is 
made  from  these  more  rapidly  developed  colonies,  their 
virulence  is  found  to  be  diminished ;  and  that  if  these 
rapidly  growing  cultures  are  frequently  repeated,  in 
the  long  run  they  cease  to  be  fatal  to  guinea-jngs, 
although  they  may  still  prove  fatal  to  white  mice. 
During  the  height  of  the  Hong  Kong  epidemic  the 
same  observer  asserted  that  he  found  in  the  soil 
foi  'ming  the  floor  of  plague-haunted  houses,  four  to 
five  centimetres  below  the  surface,  a  bacterium  with 
all  the  morphological,  staining,  and  culture  properties 
of  the  plague  bacillus,  but  which  was  devoid  of 
virulence.  This,  which,  if  confirmed,  would  be  an 
important  observation  from  the  setiological  standpoint, 
has  been  strenuously  denied. 

These  vai'ious  natural  and  experimental  data 
indicate  a  very  pronounced  tendency  to  mutability  as 
regards  virulence  on  the  part  of  the  plague  bacillus  ;  a 
disposition  which,  in  the  future,  may  very  well  be 
turned  to  important  practical  account. 

Feeding  experiments. — Rats  or  mice  fed  on  cul- 
tures, or  on  fragments  of  the  liver  or  spleen  of 
animals  dead  of  plague,  acquire  the  disease,  and 
generally  die  with  the  characteristic  symptoms,  lesions, 
and  bacilli.  Similarly,  as  has  been  shown  recently 
by  Simpson,  pigs,  calves,  sheep,  monkeys,  hens, 
pigeons,  turkeys,  geese,  and  ducks  are  attected  with 
plague  when  fed  on  plague  material.  The  type  of 
plague  induced  by  feeding  is  the  septicfemic.  The 
disease  thus  induced  may  be  of  an  acute  or  chronic 
nature.    When  the  latter,  the  symptoms  may  be  ill 
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defined  and  not  easily  recognised.  Thus  pigs  may 
show  no  marked  signs  of  iUness  until  a  month  after 
feeding  on  infective  matei'ial,  and  then  only  a  few- 
days  or  hours  before  death.  Susceptibility  to 
plague  of  the  animals  of  the  farm-yard,  and  the 
chronicity  and  ill-defined  nature  of  the  disease  which 
not  unfrequently  occurs  among  these  animals,  are 
likely  to  be  important  factors  in  continuing  the  dis- 
ease in  these  endemic  centres  where  people,  cattle, 
pigs,  and  j^oultry  are  often  housed  under  the  same 
roof,  and  even  in  the  same  room. 

Experiment  on  contagion. — -Yersin  placed  in  the 
same  cage  healthy  and  inoculated  mice.  The  inocu- 
lated mice  died  first,  bub  later  the  originally  healthy 
and  uninoculated  mice  also  succumbed  ;  proving  that 
plague  is  not  only  inoculable,  but  that  it  is  also 
communicable  through  the  atmosphere,  or  by  contact, 
or  by  ectozoa. 

Conditions  favouring  naturally  acquired  flague. 
— The  most  potent  circumstances  which  predispose  to 
the  epidemic  outbreak  of  plague  are  extreme  filth  and 
overcrowding.  In  such  circumstances  the  virus,  once 
introduced,  tends  to  spread.  These  conditions,  how- 
ever, are  not  all- sufficient,  for  even  in  the  filthiest 
and  most  crowded  Oriental  towns,  and  without  any 
apparent  alteration  in  the  habits  or  circumstances 
of  the  population,  the  disease,  after  having  become 
epidemic,  dies  out  spontaneously.  It  may  be  difficult 
to  indicate  the  exact  way  or  ways  in  which  filth  and 
overcrowding  operate,  but  certain  it  is,  as  experience 
has  shown,  that  in  sanitary  hygienic  conditions  plague 
does  not  spread  even  if  introduced,  and  that  in  opposite 
conditions  it  may  for  a  time  spread  like  wildfire. 

Filth  and  overcrowding  imply  close  proximity  of 
the  sick  and  the  healthy  ;  an  atmosphere  saturated 
with  the  emanations  of  the  sick  ;  a  lowered  tone  of 
the  general  health  ;  abundant  saturation  of  soil  and 
surrounding  media  with  animal  refuse,  fitting  them 
■  as  a  nidus  for  wliat  may  be  termed  natural  culture 
of  the  germ  ^  abundance  of  body  vermin  of  all  kinds  • 
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abundance  of  other  vermin,  such  as  rats  and  mice,  which 
serve  as  multipliers  of  the  virus  ;  carelessness  about 
personal  cleanliness,  about  wounds  of  the  hands  and 
feet,  about  clothing,  and  about  food,  dishes,  and  water. 
One  can  understand  how  in  such  circumstances  the 
germ  has  opportunities  to  multiply  and  spread. 

Plague,  though  "  catching,"  is  not  nearly  so  infec- 
tious as  are  scarlet  fever,  measles,  small-pox,  or  even 
typhus.  Medical  men,  and  even  nurses,  in  clean  airy 
hospitals  rarely  acquire  the  disease,  provided  they 
have  no  oijen  wounds  and  do  not  remain  too  long  in 
close  proximity  to  their  patients.  In  cities  the  cleanly 
districts  are  generally  spared.  This  was  well  ex- 
emplified in  the  late  epidemics  at  Canton  and  Hong 
Kong,  where  the  airy,  cleanly  European  quarters  and 
the  relatively  clean,  well-ventilated  boat  population 
were  practically  exempt,  whilst  the  disease  ran  riot 
in  the  adjoining  filthy,  overcrowded  native  houses 
only  a  few  yards  away. 

The  fact  that  plague  can  be  communicated  to  the 
lower  animals  by  feeding  them  on  the  tissues  of 
plague  patients  and  on  cultures  of  the  specific 
bacillus,  suggests  that  the  disease  may  be  conveyed 
to  man  in  food  or  drinlc.  The  bacillus  is  sometimes 
found  in  the  intestinal  contents  of  patients.  It  is  also 
to  be  found  in  the  urine.  Water  or  food  contaminated 
with  sewage  or  ffecal  matter  may  therefore  be  regarded 
as  a  possible  medium  of  infection.  Eood  contaminated 
by  infected  rats  is  likely  also  to  be  a  source  of 
danger.  In  the  epidemic  of  1902,  in  Hong  Kong, 
plague  bacilli  were  found  in  the  intestinal  contents 
and  mucus  of  the  mouth  in  about  one-third  of  the 
plague-infected  rats  examined,  and  in  the  urine  in 
about  one-fifth  of  the  cases  (Simpson). 

It  would  appear  that  a  certain  degree  of  concen- 
tration of  virus,,  such  as  we  may  assume  to  exist 
in  direct  inoculation  into  wounds,  or  a  prolonged 
exposure  to  concentrated  aerially-borne  germs,  is 
necessary  for  successful  infection.  Germs  do  not 
penetrate  the  unbroken  epidermis,  as  jiroved  by  the 
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impuuity  with  which  post-mortem  examinations  are 
made,  but  it  seems  not  improbable  that  in  a  con- 
siderable proportion  of  instances  tlie  plague  germ  is 
introduced  through  trifling  wounds  of  the  feet.  It  is 
conceivable  that  such  germs  as  may  be  lying  about 
on  the  ground,  deposited  there  in  the  discharges  of 
sick  human  beings  or  of  plague-stricken  animals,  or 
perhaps  growing  there  in  natural  culture,  may  be 
picked  up  in  this  Avay.  The  frequency  with  which 
the  primary  bubo,  as  will  be  pointed  out,  is  located 
in  the  deep  femoral  glands  suggests  this.  One  can 
understand,  too,  how  lice,  fleas,  bugs,  and  perhaps 
flies  might  act  as  carriers  of  the  virus  from  person  to 
person,  inserting  it  with  their  bites,  or  inducing 
sci'atching  and  superficial  skin  lesions,  through 
which  the  virus  obtains  entrance.  Yersin  found 
that  the  flies  in  his  Hong  Kong  plague  laboratory 
died  in  great  numbers,  their  bodies  being  crowded 
with  the  specific  bacillus  ;  he  injected  bouillon  con- 
taining a  trituration  of  one  of  these  flies  into  a 
guinea-pig,  and  the  animal  presently  died  with  all 
the  signs  of  plague.  Sablonowski,  who  in  1884  in 
a  measure  anticipated  the  discovery  of  the  bacillus 
by  Kitasato  and  Yersin,  remarked  that  during  the 
Mesopotamian  epidemic  of  that  year  a  certain  species 
of  fly  appeared  and  disappeared  concurrently  with 
the  plague  ;  he  considered  that  this  insect  was  an 
active  agent  in  spreading  the  disease. 

Plague  among  rats,  etc. — Many  observers  have 
remarked  the  great  mortality  among  rats  and  other 
animals  which  generally  precedes  and  accompanies 
outbreaks  of  plague  in  man.  Writing  about  the 
mortality  among  rats  during  the  recent  Canton 
ei)idemic,  Rennie  remarks  that  the  Chinese  re- 
garded this  unusual  and  striking  occurrence  as  a 
sure  indication  of  an  extension  of  the  epidemic. 
From  districts  of  the  city  where  the  plague  had 
been  raging  for  some  time  the  rats  entirely  dis- 
appeared, whilst  they  kept  on  dying  in  otlier  quarters 
to  which  the  disease  afterwards  spread.  The  rnts, 
<l 
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he  says,  would  come  out  of  their  holes,  in  broad 
daylight  even,  and  tumble  about  in  a  dazed  condition 
and  die.  In  a  very  short  time  one  Chinese  officer 
alone  collected  upwards  of  22,000  dead  rats. 

Rocher  states  that  in  Yunnan  the  mortality  among 
the  rats  is  particularly  noticeable.  Other  animals  also 
die,  he  says  ;  oxen,  sheep,  deer,  pigs,  and  dogs  are 
all  attacked  at  times,  the  dog  less  severely  and 
less  frequently  than  the  others. 

Pringle  says  that  in  Shurwal,  Himalayas,  where  in 
1864  plague  was  epidemic,  the  rats  quitted  the  various 
villages  in  anticipation  of  the  advent  of  the  disease, 
and  that  the  peo]jle,  taught  by  experience,  on  seeing 
this  exodus  recognised  it  as  a  warning. 

Clemow,  in  a  valuable  paper  in  the  Journal  oj 
Tropical  Medicine,  February,  1900,  points  out  the 
connection  of  Mongolian  and  Siberian  plague  epi- 
demics with  the  occurrence  of  the  'disease  in  a  species 
of  marmot  called  tarbagan  {Arclomys  lobax),  common 
and  much  hunted  in  these  regions. 

As  bearing  on  the  communicability  of  plague 
to  man,  the  following  experiments  were  made 
by  Prof.  Simpson  in  Hong  Kong  in  1902,  to 
ascertain  whether  rat  plague  could  cause  plague 
in  monkeys.  Two  monkeys  weie  inoculated 
Avith  blood  of  a  rat  which  had  died  of  plague.  A 
third  monkey  was  fed  with  a  banana  smeared  with 
the  blood  of  the  same  rat.  A  fourth  monkey  had  the 
plague-infected  rat  placed  in  its  cage.  All  four 
monkeys  took  plague.  The  two  inoculated  died  on 
the  sixth  and  seventh  days,  the  one  fed  died  on  the 
sixth  day,  and  the  monkey  placed  in  the  same  cage  as 
the  dead  rat  died  on  the  tenth'  day.  In  a  specially 
constructed  cage  of  three  compartments,  with  out- 
side walls  of  mosquito  netting,  a  fifth  monkey  was 
placed  in  one  compartment,  and  a  rat  sick  of  plague 
in  the  compartment  at  the  opposite  end.  There  was 
no  possibility  of  contact,  for  the  middle  compartment, 
which  was  empty,  was  separated  from  that  at  each 
end  by  rails  which  permitted  small  objects  to  pass 
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between  them,  but  effectually  prevented  the  monkey- 
in  the  end  compartment  thrusting  his  hand  through 
to  reach  or  touch  tlie  plague-stricken  rat  in  the  com- 
partment at  the  other  end  of  the  cage.  Tlie  rat  was 
covered  with  fleas  Mdien  placed  in  the  cage,  but  when 
taken  out  dead,  three  days  after,  there  were  no  fleas 
on  it.  The  monkey  began  to  show  signs  of  illness  on 
the  third  day,  had  a  temperature  of  104°  P.,  was  dull, 
off  its  feed,  and  evidedtly  suffered  from  headache.  It 
presented  all  the  symptoms  of  the  first  four  monkeys, 
but  after  a  few  days'  sickness  it  began  to  recover, 
and  finally  got  quite  well. 

These  and  many  similar  facts  observed  in  Bombay, 
Sydney,  Cape  Town,  and  Hong  Kong  with  regard  to 
plague  in  the  lower  animals  throw  important  light  on 
one  of  the  ways  in  which  the  disease  is  spread.  They 
have  to  be  reckoned  with  in  the  future,  more  than 
they  have  been  in  the  past,  in  devising  schemes  of 
quarantine  and  in  attempts  at  stamping  out  the 
disease  in  already  affected  localities.  The  wholesale 
destruction  of  domestic  vermin  should  go  liand  in 
hand  with  the  isolation  of  plague-stricken  patients.* 

Age^  nex,  and  occupation  have  very  little  influence 
in  plague.  The  youngest  children  are  susceptible; 
old  age  seems  to  be  to  a  certain  extent  protective,  the 

_  *  It  is  .stated  that  the  handling  of  a  rat  newly  dead  of  plao-ue 
IS  fraught  with  danger,  whereas  a  rat  that  has  been  dead  for 
some  time  and  is -cold  and  stiff  may  be  touched  with  impunity  ;  and 
it  IS  surmised  that  the  fleas  of  the  newly  dead  rat  are  still  in  its 
fur,  and  quit  it  for  the  body  of  the  manipulator,  carrying  on  their 
probosces  the  bacilli  of  the  disease,  which  they  introduce  when 
tliey  next  i>roceed  to  feed  on  their  new  host.  When  a  rat  has 
been  dead  for  sonic  time  and  the  body  is  cold,  the  fleas  have 
already  forsaken  it  for  anotlier  host  ;  iiciico  the  impunity  with 
which  It  may  be  handled.  Tlie  fact  that  tlie  glands  of  the  legs 
are  usually  the  first  to  become  implicated  in  the  majority  of  cases 
ot  plague  suggests  that  the  virus  is  generally  introduced  through 
the  skin  of  the  feet  or  legs,  which  are  just  those  parts  most 
likely  to  be  attacked  by  a  flea  picked  up  in  walking  across  the 
Hoor  of  a  room  in  which  i)laguc  stricken  rats  or  other  animals 
have  died,  ^uttall's  experiments  do  not  support  the  idea  that 
the  rat  flea  IS  the  intermediary  in  infection  :  indeed  the  evidence 
18  principally  sjieculative. 
Q  2 
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disease  being  rai-er  after  fifty  than  during  adolescence. 
Women,  doubtless  on  account  of  their  remaining 
much  indooi^s  in  the  tainted  surroundings,  are  re- 
latively more  frequently  attacked  than  men. 

Geological  constitution  of  soil  appears  to  have  no 
direct  influence  on  plague. 

Atmospheric  tempe7'atures,  if  very  high  or  veiy 
low,  seem  to  have  a  repressing  effect.  Thus,  as  a 
rule,  epidemics  in  Egypt  and  Mesojiotamia  declined 
during  the  height  of  the  very  hot  and  dry  summer, 
and  in  Europe  during  the  extreme  cold  of  winter. 
On  the  other  hand,  plague  on  more  than  one  occa- 
sion has  flourished  during  a  Russian  winter,  and 
also,  as  in  Hong  Kong  recently,  during  the  heat  of  a 
tropical  summer.  On  the  whole,  the  evidence  points 
to  moderate  temperatures  combined  with  a  certain 
degree  of  dampness  as  being  the  principal  atmospheric 
conditions  favouring  epidemic  outbi-eaks. 

Elevation,  as  regards  sea-level,  does  not  directly 
affect  the  general  distribution  of  the  disease.  In- 
deed, mountain  ti'ibes,  probably  on  account  of  their 
poverty  and  squalor,  are  peculiarly  liable  to  epidemics. 
In  houses  the  ground  floor  is  more  dangerous  than 
the  upper  storeys. 

The  extension  of  plague  epidemics  is  peculiar, 
and  in  many  respects  resembles  that  of  cholera. 
It  follows  trade  routes.  Sometimes  it  sjireads 
rapidly  from  point  to  point  ;  more  generally  it 
creeps  slowly  from  one  village  to  another,  from 
one  street  or  one  house  to  another.  Sometimes  it 
skips  a  house,  a  village,  or  a  district,  to  appear  there 
later.  Particular  houses,  and  even  ]iarticular  floors 
of  houses  (Lowson),  may  be  infected,  whilst  neigh- 
bouring ones  are  free  from  the  disease.  Manifestly 
its  extension  depends  more  on  place  infection 
than  on  direct  transmission  from  person  to  person. 

Symptoms.— Incubaliou  period. — Symptoms  of 
plague  begin  to  show  themselves  after  an  incubation 
period  of  from  two  to  eight  days.  It  is  said  that 
in  certain  very  rare  instances  the  incubation  period 
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may  extend  to  as  mucli  as  fifteen  da3's.  It  is  also 
said  that  ia  highly  malignant  epidemics  the  disease 
may  declare  itself  within  three  or  four  hours  from 
the  time  of  exposure  to  infection. 

Prodromal  stage. — In  a  certain,  but  small,  pi'o- 
portion  of  cases  there  is  a  prodromal  stage,  charac- 
terised by  physical  and  mental  depression,  anorexia, 
aching  of  the  limbs,  feelings  of  chilliness,  giddiness, 
palpitations,  and  sometimes  dull  pains  in  the  groin 
at  the  seat  of  the  future  bubo. 

Stage  of  invasion. — Usually,  however,  the  disease 
sets  in  somewhat  suddenly  with  fever,  extreme  lassi- 
tude, frontal  or,  more  rarely,  occipital  headache, 
aching  of  the  limbs,  vertigo,  drowsiness  or  perhaps 
wakefulness,  troubled  dreams.  Rigor  is  rarely  a 
marked  feature ;  more  often  the  disease  is  heralded 
by  unimportant  feelings  of  chilliness.  The  face 
quickly  acquires  a  peculiar  expression,  the  features 
being  drawn  and  haggard,  the  eyes  bloodshot,  sunken 
and  staring,  the  pupils  probably  dilated  ;  sometimes 
the  face  wears  an  expression  of  fear  or  horror.  The 
patient,  when  he  can  walk,  drags  himself  about  in  a 
dreamy  sort  of  way,  or  he  staggers  like  a  drunken 
man.  There  may  be  nausea  and  vomiting  ;  in  some 
instances  there  is  diarrhoea. 

Stage  of  fever. — The  stage  of  invasion  may  last 
for  a  day  or  two  without  a  serious  rise  of  tem- 
perature occurring.  Generally,  however,  it  is  of  much 
shorter  duration  ;  or  it  may  be  altogether  wanting, 
the  disease  developing  abruptly  without  definite  rigor 
or  other  warning,  the  thermometer  rising  somewhat 
rapidly  to  103°  or  104°,  or  even  to  107°,  with  a  corre- 
sponding acceleration  of  pulse  and  respiration.  The 
rise  of  temperature  is  more  gradual  than  is  usual  in 
malaria]  fevei's.  The  skin  is  now  dry  and  burning,  the 
face  is  bloated,  the  eyes  are  still  more  injected,  sunken 
and  fixed,  the  hearing  is  dulled.  The  tongue  is  swollen 
and  covered  with  a  creamy  fur,  which  rapidly  dries 
and  becomes  brown  or  almost  black  ;  sordes  form  on 
the  teeth  and  about  the  Hps  and  nostrils.    Thirst  is 
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intense,  prostration  extreme,  the  patient  from  utter 
weakness  being  hardly  able  to  make  himself  heard. 
Sometimes  the  patient  becomes  delirious  ;  more 
generally  he  sinks  into  a  state  of  typhoid  stupor  and 
prostration,  perhaps  picking  the  bedclothes  or  trjdng 
to  catch  imaginary  objects.  The  delirium  is  somp- 
times  wildly  furious,  sometimes  fatuous,  sometimes 
of  a  low  muttering  type.  Coma,  convulsions — somc- 
ti  mes  of  a  tetanic  character,  retention  of  urine, 
subsultus  tendinum,  and  other  nervous  phenomena 
may  occur.  Vomiting  is  in  certain  cases  very  fre- 
quent ;  some  are  constipated,  others  have  diarrhoea. 
The  spleen  and  liver  are  usually  both  enlarged. 
Urine  is  scanty,  but  rarely  contains  more  than  a  trace 
of  albumin.  The  pulse,  at  first  full  and  bounding, 
in  the  majority  of  cases  rapidly  loses  tone,  becoming 
small,  frequent,  fluttering,  dicrotic,  intermittent.  In 
the  later  stages  the  heart  may  be  dilated,  the  first 
sound  being  feeble  or  absent.  In  many  cases,  as 
death  approaches,  there  may  be  some  cyanosis. 

Btage  of  adenitis. — In  from  about  two-thirds  to 
nine-tenths  of  the  cases,  some  time  between  the  first 
few  hours  and  the  fifth  day,  generally  within  twenty- 
four  houi's,  the  characteristic  bubo  or  buboes  develop. 
Usually  (in  70  per  cent.)  the  bubo  forms  in  the  groin, 
most  frequently  on  the  right  side,  affecting  one  or 
more  of  the  femoral  glands ;  less  frequently  (20  per 
cent.)  it  is  the  axillary  glands,  and  still  more  rarely 
(10  per  cent.),  and  most  commonly  in  children,  it  is  the 
glands  at  the  angle  of  the  lower  jaw  that  are  affected. 
The  buboes  are  usually  single ;  in  about  one-eighth 
of  the  cases,  however,  they  form  simultaneously  on 
both  sides  of  the  body.  Very  rarely  are  buboes 
formed  in  the  popliteal  or  in  the  epitrochlear  elbow 
glands,  or  in  those  at  the  root  of  the  neck.  Occa- 
sionally buboes  occur  simultaneously  in  different  parts 
of  the  body. 

The  buboes  vary  considerably  in  size.  In  some 
instances  they  are  no  larger  than  a  w^dnut ;  in  others 
they  attain  the  size  of  a  goose's  egg.    Pain  is  often 
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very  severe  ;  on  the  other  hand,  it  is  sometimes  hardly 
complained  of.  Besides  the  enlargement  of  the  gland, 
there  is  in  most  instances  distinct  infiltration  of  the 
surrounding  connective  tissue. 

In  a  very  small  proportion  of  cases  what  are 
usually  described  as  carbuncles,  but  which  are  in 
reality  small  patches  of  moist  gangrenous  skin  that 
may  gradually  involve  a  large  area  (Lowson),  develop 
on  different  parts  of  the  integument.  These  occur 
either  in  the  early  stage  or  late  in  the  disease.  Some- 
times they  slough  and  lead  to  extensive  gangrene. 

In  favoui-able  cases,  sooner  or  later,  after  or 
without  the  appearance  of  the  bubo,  the  constitutional 
symptoms  abate  with  the  setting  in  of  a  profuse  per- 
spiration. The  tongue  now  begins  to  moisten,  the 
pulse-rate  and  temperature  to  fall,  and  the  mild 
delirium,  if  it  has  been  present,  to  abate.  The  bubo, 
however,  continues  to  enlarge  and  to  soften.  After  a 
few  days,  if  not  incised,  it  bursts  and  discharges  pus 
and  sloughs — sometimes  very  ill-smelling.  In  rare 
instances  suppuration  is  delayed  for  weeks  ;  whilst  in 
some  the  bubo  subsides  after  a  few  weeks,  or  perhaps 
months,  without  having  broken  down.  Convalescence, 
when  it  occurs,  sets  in  some  time  between  the  sixth 
and  tenth  day,  although  it  may  be  delayed  for  a 
fortnight  or  three  weeks.  Occasionally  a  pysemic 
condition,  with  boils,  abscesses,  cellulitis,  parotitis,  or 
secondary  adenitis,  succeeds  the  primary  fever.  The 
sores  left  by  the  buboes  and  abscesses  of  plague  are 
extremely  indolent,  and  may  take  months  to  heal. 

Haimorrhages  of  different  kinds  are  not  an  un- 
usual feature  in  plague.  Ecchymotic  effusions  of  a 
purplish  or  dull  red  tint,  and  varying  in  size  from 
a  hemp-seed  to  spots  half  an  inch  in  diameter,  are 
very  often  found  scattered  in  greater  or  less  profusion 
over  the  .skin,  especially,  according  to  Lowson,  on 
exposed  parts  of  the  body  and  at  the  sites  of  insect 
bites  or  of  wounds.  Larger  patches  of  cutaneous 
ha-morrhagic  effusion  do  occur,  but  they  are  rare. 
There  may  be  bleeding  from  the  nose,  mouth,  lungs, 
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stomach,  bowel,  or  kidneys.  Haemorrhages  occur  witli 
marked  frequency  in  certain  epidemics  ;  they  are 
regarded  as  evidence  of  great  malignity.  Esi^ecially 
malignant  are  those  epidemics  in  which  hemoptysis, 
or  pneumonia,  is  a  common  occurrence. 

Abortion  almost  invariably  occurs  in  pregnant 
women ;  the  foetus  sometimes  shows  signs  of  the 
disease. 

Death  may  take  place  at  any  time  in  the  course 
of  plague.  Usually  it  occurs  between  the  third  and 
fifth  day,  with  symptoms  of  profound  adynamia, 
heart  failure,  or  perhaps  from  convulsions,  from  coma, 
from  internal  haemorrhage,  or  later,  from  exhaustion 
consequent  upon  prolonged  fever  or  suppuration,  or 
from  secondary  hfemorrhages. 

On  the  other  hand,  in  a  certain  proportion  of 
cases  convalescence  sets  in  and  proceeds  more  or 
less^rapidly.  Generally  it  is  a  tedious  affair,"  being 
prolonged  by  suppuration,  sloughing,  and  similar 
complications. 

The  foregoing  description  applies  more  especially 
to  the  ordinary  bubonic  (as  it  is  called)  type  of  the 
disease.  Of  late,  certain  forms  of  plague  have 
received  individual  recognition  in  consequence  of 
their  extreme  virulence  and,  in  the  case  of  one  of 
these  forms,  of  its  high  degree  of  communicability. 
These  forms  are  called  respectively  septicamic  and 
pne^omonic. 

Scptiesemie  plag-iie,  sometimes  called  pestis 
siderans. — In  this  type  there  is  no  special  enlarge- 
ment of  the  lymphatic  glands  apparent  during  life, 
although  after  death  the  glands  throughout  the  body 
are  found  to  be  somewhat  enlarged  and  congested. 
The  high  degree  of  virulence  and  rapid  course  of  the 
disease  depend  on  the  entry  of  large  numbers  of  the 
bacilli  into  the  blood,  where  they  can  be  readily 
found  during  life.  The  patient  is  prostrated  from 
the  outset,  he  is  pale  and  apatlietic ;  there  is  no,  or 
very  little,  febrile  reaction  (100°).  Great  weakness, 
delirium,  picking  of  the  bedclothes,  stupor,  and  coma, 
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end  in  death  on  I  he  first,  second,  or  third  day.  Fre- 
quently in  these  cases  there  are  hfemorrhages. 

Piieiinioiiic  plag'iic. — This  type  of  the 
disease,  which  was  carefully  studied  by  Childe, 
is  especially  dangerous  as  well  as  deadly :  dangerous 
because  of  the  multitude  of  bacilli  which  ar-e  scattered 
about  in  the  patient's  expectoration,  and  because  the 
clinical  symptoms  are  unlike  those  of  typical  plague, 
and  are  apt  to  be  mistaken  for  some  ordinary  form 
of  lung  disease.  The  illness  commences  with  rigor, 
malaise,  intense  headache,  vomiting,  general  pains, 
fever,  and  intense  prostration.  Cough  and  dyspncsa  set 
in,  accompanied  by  a  profuse  watery,  blood-tinged 
sputum.  The  sputum  is  not  viscid  and  rusty,  as  in 
ordinary  pneumonia.  Moist  i-ales  are  audible  at  the 
bases  of  the  lungs,  the  breathing  becomes  hurried, 
other  symptoms  rapidly  become  worse,  delirium  sets 
in,  and  the  patient  dies  on  the  foui'th  or  fifth  day. 
This  is  the  most  fatal,  and  is  said  to  be  the  most 
infectious,  form  of  plague. 

Abortive  or  larval  plas^ne  (pestis  aiii- 
bitlans)> — Certain  epidemics  are  distinguished  by 
the  larger  proportion  of  mild  cases.  In  such,  buboes 
form  and  suppurate  or  resolve,  the  associated  consti- 
tutional symptoms  being  comparatively  mild,  or 
perhaps  altogether  wanting.  In  every  epidemic  there 
may  be  cases  in  which  the  patient  is  able  to  be  about, 
having  little,  if  any,  fever,  and  apparently  being  little 
inconvenienced  by  the  disease.  Such  cases,  however, 
may  collapse  suddenly. 

The  occurrence  of  epidemics  of  bubo  with  little 
or  no  constitutional  symptoms,  which  precede  and 
follow  true  plague,  has  already  been  alluded  to 
(p.  237).  These  cases  are  of  great  importance  in 
their  bearing  on  the  spread  and  prevention  of  the 
graver  disease. 

Relapses,  though  rare,  do  occur,  and  are  dan- 
gerous. 

jTIortalily.— The  case  mortality  varies  in  different 
epidemics.    It  is  usually  greatest  at  the  beginning 
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and  height  of  the  epidemic.  Disregarding  those  mild 
epidemics  just  alluded  to,  the  death-rate  may  be 
anything  from  60  to  95  per  cent,  of  those  attacked. 
Much  appears  to  depend  on  the  social  condition  of 
the  patient,  the  attention  and  nursing  available,  and 
on  the  amount  of  the  initial  dose  of  virus.  Thus  in 
the  late  Hong  Kong  eiiidemic,  whilst  the  mortality 
among  the  indifferently  fed,  overcrowded,  unwashed, 
and  almost  unnui'sed  Chinese  amounted  to  93-4  per 
cent.,  it  was  only  77  per  cent,  among  the  Indians, 
60  per  cent,  among  the  Japanese,  and  18-2  per  cent, 
among  the  Europeans ;  a  gradation  in  general 
correspondence  with  the  social  and  hygienic  con- 
ditions of  these  different  nationalities. 

Patholog:ical  anatomy  and  patliology. — 
After  death  from  plague  the  surface  of  the  body 
presents  very  frequently  numerous  ecchymotic  spots 
or  patches.  The  number  and  extent  of  these  vary, 
apparently,  in  different  epidemics.  Sometimes — as  in 
the  Hong  Kong  epidemic  of  1894(Lowson) — they  are 
few  and  trifling,  having  their  origin,  as  mentioned, 
principally  in  insect  bites.  In  other  epidemics,  ac- 
cording to  their  historians,  the  cutaneous  htemorrhages 
have  been  both  extensive  and  numei'ous  ;  hence  the 
name  Black  Death  formerly  applied  to  this  disease. 
The  characteristic  buboes  are  generally  apparent  ; 
occasionally  there  are  also  furuncles,  pustules,  and 
abscesses.  Rigor  mortis  is  usually  moderate  ;  some- 
times fost-mortem  muscular  contractions,  like  those  of 
cholera,  take  place.  Post-mortem  rise  of  temperature 
is  often  observed.  Decomposition  is  said  to  set  in 
early. 

The  characteristic  appearance  in  a  necropsy  of 
plague  is  that  of  engorgement  and  haemorrhage,  nearly 
eveiy  organ  of  the  body  participating  more  or  less. 
There  is  also  parenchymatous  degeneration  in  most  of 
the  organs.  The  brain,  spinal  cord,  and  their  meninges 
are  markedly  congested,  and  there  may  be  an  increase 
of  subarachnoid  and  ventricular  fluid.  There  are 
numerous  and  pronounced  puncta  cruenta  on  the 
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brain  sections  ;  occasionally  there  may  be  considerable 
extravasations  of  blood  into  the  substance  of  the 
brain  (mesocephalon  and  medulla  oblongata). 

Ecchyinoses  are  common  in  all  serous  surfaces  ; 
the  contents  of  the  different  serous  cavities  may  be 
sanguineous.  Extensive  hasmorrhages  ai'e  occasionally 
found  in  the  peritoneum,  mediastinum,  trachea,  bowel, 
pelvis  of  kidney,  ureter,  bladder,  or  in  the  pleural 
cavities.  The  lung  frequently  shows  evidences  of 
bronchitis  and  hypostatic  pneumonia;  sometimes 
hremorrhagic  infarcts  and  abscesses  are  found.  The 
right  side  of  the  heart  and  great  veins  are  usually 
distended  with  feebly  coagulated  or  fluid  blood. 

The  liver  is  congested  and  swollen,  and  its  cells 
are  degenerated.  The  spleen  is  enlarged  to  two  or 
three  times  its  normal  size.  The  mucosa  of  the  ali- 
mentary canal  as  a  whole  is  congested,  showing  here 
and  there  punctate  ecchymotic  effusions  and,  occa- 
sionally, hfemorrhagic  erosions,  and  even — especially 
about  the  ileo  csecal  valve — ulcerations. 

Similarly  the  kidneys  are  congested,  and  may 
exhibit  ecchymoses,  both  on  the  surface  and  in  the 
pelvis.  The  perirenal  connective  tissue  also  may  be 
congested  and  infiltrated.  The  ureters  and  the  mucous 
surface  of  the  bladder  are  often  found  to  be  sprinkled 
with  ecchymoses,  in  which  cases  the  contained  urine 
is  generally  bloody. 

Evidence  is  invariably  discoverable  of  serious 
implication  of  the  lymphatic  system.  One,  two,  or 
many  of  the  lymphatic  glands  are  inflamed  and 
swollen.  Both  in  and  around  the  glands  there  is 
much  exudation  with  htemorrhagic  effusion,  liyper- 
plasia  of  the  gland  cells,  and  an  enormous  multipli- 
cation of  bacteria.  The  glands  of  the  groin,  of  the 
armpit,  and  of  the  neck  are  particularly  aflFected.  On 
dissection,  the  superficial  buboes  are  very  often  found 
to  be  coimected  with  extensive,  deep-seated  adenitis 
extending  either  through  the  crural  ring  or  down  the 
neck,  and  involving  the  pelvic,  the  abdominal,  or  the 
mediastinal  glands  as  the  case  may  be.    Section  of 


252 


Plague. 


the  affected  glands  will  reveal  any  stage  of  inflamma- 
tion from  cellular  hyperijlasia  to  suppurative  soften- 
ing, according  to  the  period  of  the  disease  at  which 
death  has  occurred.  In  whatever  stage  during  the 
activity  of  the  disease  death  has  taken  place,  there  is 
always  evidence  of  intense  hypersemia  in,  as  well  as 
around,  these  glands  ;  a  ]iyper;iemia  which  is  specially 
characterised  by  a  marked  tendency  to  hsemorrhagic 
effusion.  In  the  eai-lier  stages  of  the  adenitis  the 
specific  bacillus  is  found  in  the  lymph  spaces  around 
the  follicles ;  later,  it  is  found  in  the  follicles  them- 
selves, in  the  lymph  spaces,  and  in  the  medullai-y 
cords  (Aoyama). 

If  death  has  taken  place  at  a  very  early  stage  of 
the  disease,  the  swelling  of  the  lymphatic  glands  may 
not  be  so  evident ;  but  it  is  I'are  not  to  find  some 
gland  or  glands  that  ai-e  characteristically  affected. 
In  the  septicsemic  and  pneumonic  forms,  in  which  the 
bubo  is  absent,  nearly  all  the  lymphatic  glands  of  the 
body  are  slightly  enlarged,  pink  or  dark  red  in 
colour.  Instead  of  intense  and  more  or  less 
localised  adenitis,  a  milder  but  more  general  enlarge- 
ment of  the  lymphatic  glands  of  the  entire  body  is 
discovered.  Sometimes  the  lymphatic  trunks  are 
also  markedly  implicated  in  the  specific  inflammation, 

Dia.g:iio§is. — The  occurrence  of  fever  and 
adenitis  during  a  plague  epidemic  must  always  be 
viewed  with  suspicion,  particularly  if  the  fever 
rapidly  assumes  an  adynamic  character.  In  the 
early  stages  diagnosis  may  be  veiy  doubtful,  espe- 
cially in  pneumonic  plague.  The  discover}^  of  the 
bacillus  in  the  glands,  blood,  sputum,  or  discharges 
is  the  only  thoroughly  reliable  test.  A  small  quan- 
tity of  the  suspected  matei'ial  should  be  spread  on  a 
slide,  di-ied,  fixed,  and  stained  with  an  aniline  dye. 
Should  a  cocco-bacillus  be  found  with  the  character- 
istic bi-polar  staining,  it  should  be  cultivated  by 
Haffkine's  method  in  broth  on  which  clarified  butter 
(ghee)  or  cocoanut-oil  is  floated.  Fi-om  the  under 
surface  of  the  oil,  if  the  bacillus  be  that  of  plague, 
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stalactite-like  growths  of  bacilli  will  form.  When 
disturbed,  the  stalactite  growths  break  off  and  fall 
in  snow-like  flakes  to  the  bottom  of  the  vessel.  No 
other  known  bacillus  behaves  in  this  way. 

Prophylaxis.— The  prophylaxis  of  plague,  as  of 
other  infectious  diseases,  has  to  be  considered  from 
the  standpoint  of  the  community  and  from  that  of 
the  individual.  As  regards  the  former,  it  includes 
measures  for  preventing  the  introduction  of  the 
virus,  of  staying  its  spread  if  introduced,  and  for 
securing  its  destruction. 

Quarantine. — All  systems  of  land  or  sea  quaran- 
tine directed  against  plague  should  take  cognisance 
of  the  facts  that  the  incubation  period  of  the  disease 
may  extend  to  eight  days,  and  that  plague  affects 
certain  of  the  lower  animals  as  well  as  man.  Seven 
days  is  the  minimum  period  that  should  elapse 
between  the  time  of  departure  from  an  infected 
place,  between  the  date  of  the  last  death,  or  between 
the  ari'ival  of  a  ship  or  batch  of  traveller's  with  cases 
of  plague  in  progress  among  them,  and  free  pratique. 
Moreover,  as  Kitasato  has  showii  that  the  specific 
bacillus  persists  in  the  bodies  of  those  who  have 
recovered  from  plague  for  at  least  three  weeks  from 
the  cessation  of  the  active  disease,  convalescents 
should  be  isolated  for  a  month  before  they  are 
allowed  to  mingle  with  an  uninfected  community. 

Although  Kitasato  has  stated  that  the  plague 
bacillus  perishes  in  four  days  when  dried  on  cover- 
glasses  and  protected  from  sunlight,  and  in  from 
three  to  four  hours  when  exposed  to  sunlight,  ex- 
perience has  shown  tliat  under  certain  conditions,  as 
yet  unknown,  it  will  survive  outside  the  body  for  a 
very  much  longer  period.  There  is  a  considerable 
mass  of  evidence  tending  to  show  that  clothes,  skins, 
textile  fabrics,  and  other  similar  materials  may 
preserve  the  virus  in  an  active  state  for  several 
months.  Such  articles,  thei'efore,  coming  from  an 
infected  district,  more  especially  if  there  is  any 
suspicion  that  they  have  been  soiled  by,  or  have 


254 


Plague. 


been  in  proximity  to,  plague  patients,  should  be 
destroyed  or  thoroughly  -  disinfected. 

In  ships  coming  from  an  infected  port  the  rats, 
mice,  and  such  like  vermin  should  be  destroyed, 
thrown  overboard  and  sunk  before  harbour  is 
entered.  The  generation  of  sulpliurous  acid  gas 
under  pressure  has  been  found  useful  for  this 
purpose. 

Kitasato  found  that  bouillon  cultures  of  the 
bacillus  were  killed  in  half  an  hour  by  a  temperature 
of  80°  Cent.,  and  in  a  few  minutes  by  steam  at  100° 
Cent.  Growth  of  the  bacillus  did  not  occur  in 
cultures  after  exposure  for  one  hour  to  a  1  per  cent, 
solution  of  carbolic  acid.  The  bacilli  are  also  killed 
by  a  three  hours'  exposure  to  milk  of  lime.  These 
facts  serve  as  a  guide  to  suitable  disinfectants,  of 
which  the  best  and  most  practicable  are  steam,  1  in 
1,000  corrosive  sublimate  in  carbol-sulphuric  acid, 
lysol,  chloride  of  lime  in  1  per  cent,  solution,  and 
carbolic  acid  in  5  per  cent,  solution. 

In  the  event  of  plague  breaking  out  in  a  com- 
munity, so  soon  as  the  disease  is  recognised  measures 
should  be  taken  to  prevent  the  inhabitants  leaving 
the  locality,  and  thus  spreading  the  disease  to  other 
localities.  There  is  little  danger  of  this  until  the 
inhabitants  become  alarmed  by  a  rapid  extension  of 
the  disease.  Provided  it  be  feasible,  as  in  the  case 
of  small  villages,  a  double  military  cordon  may  be 
drawn  around  the  implicated  district,  and  the  strictest 
isolation  maintained.  If  possible,  after  the  patient 
has  been  isolated  in  a  special  hospital,  the  village 
should  be  evacuated  for  a  month,  the  inhabitants 
being  accommodated  in  temporary  huts  close  by,  while 
the  houses  which  the  j^atients  have  occupied  and 
those  in  their  neighbourhood  should  be  disinfected. 
The  safest  and  most  tliorough  form  of  disinfection  is  by 
hre,  and  in  the  case  of  an  isolated  village  prompt 
destruction  of  the  infected  houses  by  fire  is  the  surest 
method  of  stamping  out  the  infection.  The  clothes 
and  bedding  of  all  patients  should  be  burned.  The 
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dead,  with  as  little  delay  as  possible,  should  be 
buried  in  deep  graves  or  cremated.  Isolated  obser- 
vation camps  should  be  organised,  in  which  "sus- 
pects" and  "contacts"  may  be  segregated  for  a 
time  equal  at  least  to  the  incubation  period  of  the 
disease.  Rats  and  mice  should  be  poisoned  or  other- 
wise destroyed,  and  their  bodies  burned.  Besides 
such  special  measures,  general  sanitation  should  be 
scrupulously  carried  out.  The  diffusion  of  plague  by 
railways  must  be  carefully  guarded  against. 

In  the  event  of  an  outbreak  in  a  town,  it  must 
be  borne  in  mind — first,  that  there  is  an  intimate 
connection  between  rat  plague  and  human  plague; 
second,  that  rat  plague  is  conveyed  to  human  beings, 
and,  once  established  in  human  beings,  is  com- 
municable to  others  and  to  rats  by  means  of  the 
expectoration,  by  tlie  discharges  from  the  bowels 
and  by  the  urine,  and  by  discharges  from  the 
buboes  or  glandular  swellings;  and  third,  that  a 
plague  in  rats  usually  precedes  plague  in  human 
beings.  It  is  as  important  to  know  in  what 
houses,  areas,  and  quarters  of  the  town  the  rats  are 
infected  as  it  is  to  know  in  which  of  these  are  plague 
patients.  In  addition,  therefore,  to  prompt  notifica- 
tion of  plague  patients,  a  .system  is  required  to  obtain 
information  as  to  plague  rats.  It  is  not  sufficient  to 
carry  on  a  general  campaign  against  rats,  and  to  burn 
all  rats  collected  which  have  been  poisoned  or  caught 
in  traj)s,  but  it  is  necessary  to  examine  daily 
bacteriologically  every  rat  so  destroyed,  in  order  to 
determine  whether  it  is  healthy  or  infected,  and  so 
differentiate  the  healthy  parts  of  the  town  from  the 
infected.  A  ticket  on  the  rat,  giving  the  address 
from  whicli  it  was  brought,  locates  the  street  and 
house,  and  permits  of  action  being  taken  at  once.  A. 
house  in  which  a  plague  rat  is  found  is  a  plague- 
infected  house,  and  if  plague  among  the  inmates  is 
to  be  prevented,  the  necessary  preventive  measures 
should  be  taken  at  once.  These  are  the  evacuation 
of    the    house   until  it  has  been   disinfected  and 
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rendered  rat-proof,  and  the  disinfection  of  the  clothes 
and  belongings  of  the  inmates  (Simpson). 

In  India  the  compulsory  inspection  of  all  dead 
bodies  prior  to  burial  has  been  found  a  valuable 
measure  for  discovering  infected  houses  and  locali- 
ties. 

In  all  efforts  to  control  the  introduction  and 
spread  of  plague,  cases  of  pestis  amhulans  must  be 
sought  out  and  treated  with  as  much  respect  as  the 
more  virulent  forms  of  the  disease. 

It  is  very  questionable  if  in  practice  any  system 
of  rigid  quarantine,  no  matter  how  carefully  devised 
and  theoretically  perfect,  is  ever  absolutely  protective. 
Its  working  is  necessarily  at  the  mercy  of  a  large 
number  of  individuals,  any  one  of  whom,  either  from 
incompetence  or  from  dishonesty,  may  permit  its 
regulations  to  be  broken  through.  Even  if  the 
introduction  of  plague  by  man  could  be  prevented 
in  this  way,  it  is  difficult  to  see  how  its  introduction 
by  rats  or  mice  could  be  effectually  guarded  against. 
Quai-antine  may,  and  doubtless  does,  keep  out  a  pro- 
portion of  the  infected,  and  to  this  extent  it  does 
some  good ;  but  it  must  be  combined  with  careful 
general  sanitation,  with  thorougli  disinfection,  with 
the  destruction  of  all  discharges  and  fomites,  with 
the  speedy  discovery  and  isolation  of  the  sick,  with 
the  evacuation  of  infected  houses  and  even  of  neigh- 
bourhoods, and  with  the  wholesale  destruction  of 
vermin.  These  latter  things  English  experience  has 
shown  to  be  far  more  effective  than  any  system  of 
quarantine  ;  it  was  only  in  deference  to  Continental 
views  that  quarantine,  in  the  ancient  sense  of  the 
word,  was  practised  in  Great  Britain  against  plague 
and  anotlier  disease — yellow  fever.  A  rational 
quarantine  plus  rational  plague  measures  is  what 
is  wanted. 

Dc§ti-iictioii  of  vei-iiiiii  aii<l  otiioi-  iiioa- 
siircs  ill  anticipation  of  tlic  iiiti-odiictioii  ol 

plagfnc  virns.— Considering  the  well-established 
facts  that  rats  are  specially  susceptible  to  plague. 
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that  ill  many  epidemics  they  have   been  attacked 
weeks  before  the  disease  has  shown  itself  in  man, 
that  their  habits  bring  them  into  intimate  association 
with  man,  there  can   be  little  doubt   that  these 
rodents  play  a  very  important  part  in  the  diffusion 
of   the  introduced   virus.     This   being    the  case, 
it  is  reasonable  to  believe  that  if  the  rats  were 
destroyed  the  risk  from  the  introduction  of  a  case  of 
plague,  whether  by  man,  rat,  or  fomites,  would  be 
very  much  reduced  in  any  community  in  which  this 
measure  had   been   carried    out.    The  responsible 
authorities    of    all    towns   and   villages   in  active 
communication   with    plague    centres    should,  in 
anhcijmtion  of  the  possible  advent  of  the  infection, 
see  to  the  destruction  of  all  rats  in  their  districts' 
in  addition  to  instituting  the  ordinary  measures  for 
dealmg  with  overcrowding,  food  and  water  supply 
domestic  and  municipal  cleanliness.    The  destruction 
of  rats  IS  a  cheap  measure  in  comparison  with  those 
adopted  in  India  and  elsewhere,  and  which  have  so 
signally   failed   to   arrest   epidemic   plague.  The 
campaign  against  rats  is  usually  carried  on  by  the 
employment  of  rat-traps  and  rat-catchers,  and  the  lay- 
ing down,  under  precautionary  conditions,  of  poisons 
such  as  arsenic  and  phosphorus.    As  no  one  method 
IS  satisfactory,  it  is  usual  to  employ  several  at  the 
same  time.   The  pumping  of  SO,  gas  under  pressure  is 
useful  for  ships  full  of  cargo  and  for  warehouses  with 
goods  in  them.    As  long  as  the  sulphurous  acid  gas  is 
clry   and  is  not  used  on  damp  articles,  no  damac^e 
IS  done   to  mercliandiso.      Care  has,  however,  to 
be  taken  with  damp  things,  as  they  may  get  slightly 
discoloured.  ^  ^ 

Attempts  have  been  made  to  set  up  an  epidemic 
auiong  the  rats  which  .should  not  be  communicable  to 
man.  J^or  this  purpose  tlie  cocco-l)acillus  discovered 
ijy  Danysz  was  recommended  by  him.  But  the 
method  employed  of  inoculating  a  few  rats  with  the 
cocco-bacdlus  and  then  allowing  them  to  escape,  with 
the  hope  that  when  they  sickened  they  would  be 
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eaten  by  other  rats,  wLich  would  in  their  turn  be 
taken  ill,  and  an  epidemic  be  thus  set  up,  has  not 
been  successful.     Experiments  on  these  lines  have 
failed.  TheUanysz  bacillus  was,  however,  found  to  be 
useful  in  Cape  Town  for  the  destruction  of  rats  when 
a   system   introduced   by   Professor    Simpson  was 
adopted,  and  bread  soaked  in  the  cultures  was  dis- 
tributed and  laid  down  in  the  same  way  as  is  usually 
done  with  biscuits  on  which  rat  poison  is  spread.  By 
distributing  thousands  of  doses  an  excellent  result 
was  obtained,  and  rats  which  were  examined  m  the 
localities  where  the  Danysz  bacillus  had  been  used  in 
this  way  were  found  to  have  died  from  the  disease 
induced   by   the   cocco-bacillus.     Rats   which  had 
mio'rated  were  also  found  to  have  died  of  the  same 
cause  in  other  localities  than  those  in   which  the 
cultures   were    used.    An  important  point  in  tlie 
success  attending  these  operations  was  found  by  Dr. 
R  W   Dodgson  to  be  the  raising  and  maintenance 
of'  the  "virulence  of  the  cultures.    Those  sent  out  from 
.  Pasteur's  laboratory  after  a  fortnight's  voyage  were 
found  to  be  useless,  and  consequently  required  to  be 
raised   to  a  virulent  state  by  a  series  of  passages 

through  healthy  rats.  n    ^i    •  j- 

Personal  propliylaxis.-As  regards  the  indi- 
vidual, all  unnecessary  visits  either  to  plague  patients 
or  to  plague  neighbourhoods  should  be  avoided  and, 
if  possible,  prevented.  The  attendants  on  the  sick 
ouorht  especially  to  take  care  that  the  ventilation  ot 
the  sick-room  is  thorough,  that  cubic  space  is  abun- 
dant, and  that  the  utmost  cleanliness  is  practised. 
Nurses  must  not  hang  over  patients  unnecessarily  ; 
they  must  also  be  careful  to  seal  up  and  cover  any 
wounds,  no  matter  how  trifling,  they  may  have  on 
their  hands  ;  they  must  go  into  the  open  air  frequently, 
and  not  remain  in  the  wards  too  many  hours  at  a 
stretch :  they  must  employ  disinfectants  freely  on 
themselves  and  on  the  excreta  of  their  patients, 
and  use  a  disinfectant  mouth-wash  from  time  to 
time ;  they  must  be  careful  to  wash  hands  and  face 
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before  eating,  and  they  must  never  partake  of  food 
or  drink  in  the  ward  or  sick-room.  By  carefully 
observing  these  common-sense  precautions,  the  risk 
in  nursing  plague  patients  is  very  much  reduced, 
and  is  certainly  Very  much  less  than  that  attending 
the  nursing  of  cases  of  typhus  exanthematicus.  To 
obviate  risk  from  wounds  and  to  prevent  the  access 
of  fleas  and  similar  suctorial  insects,  those  ensacted 
on  plague  duties  should  wear  boots  and  have  the  legs 
protected  by  trousers  tied  tightly  round  the  ankles, 
or,  better,  by  putties.  Leather  gloves  are  advisable 
if  there  is  much  handling  of  furniture  or  of  anything 
likely  to  abrade  the  skin.  Hospital  work  is  only 
dangerous  when  patients  are  alloAved  to  lie  in  their 
infected  clothing,  when  disinfectants  are  not  properly 
used,  and  when  attendants  are  careless,  stupid,  or 
rash,  or  when  the  hospitals  are  by  their  construc- 
tion ill  adapted  for  plague  cases  in  the  matter  of 
light  and  ventilation,  and  a  number  of  pneunionic 
cases  are  crowded  into  a  single  ward. 

HaflTkine's  iiiociilatioiis.— During  the  Bom- 
bay epidemic  Haffkine  introduced  a  system  of  pro- 
phylactic inoculation  which,  apparently,  is  of  real 
value,  both  in  reducing  the  number  attacked  with 
plague  to  the  extent  of  from  77  to  85  per  cent,  and, 
also,  of  diminishing  the  mortality  in  those  attacked 
by  80  per  cent.  A  description  of  Haffkine's  methods 
will  be  found  in  the  Brit.  Med.  Journ.  of  June  12th, 
1897.  It  consists  essentially  in  the  subcutaneous 
injection  of  culture.s  of  plague  bacilli  killed  by  heat. 
The  reaction  is  at  times  severe,  but,  until  quite  re- 
cently, no  grave  accident  had  occurred.  The  figures 
are  not  so  favourable  for  Mauritius,  where  inocula- 
tions reduced  the  plague  incidence  to  the  extent  of 
4.5  per  cent,  only,  and  the  mortality  in  those  inocu- 
lated to  32-9  per  cent.  The  Indian  Plague  Com- 
mission reports  in  favour  of  these  inoculations,  but 
remarks  that  the  vaccine  recpiires  more  accurate 
standardising  and  more  accurate  dosage  to  secure 
the  best  results.  Recently  an  accident  in  the 
B  2 
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Punjab,  in  which  some  twenty  persons  lost  their 
lives  owing  to  contamination  of  the  prophylactic 
fluid,  shows  that  the  preparation  requires  to  be  under 
much  more  skilful  and  scientific  hands  than  is  at  pre- 
sent the  case  in  India.  Not  only  does  the  proi^hylactic 
need  great  care  in  its  preparation,  but  its  storage 
in  hermetically  sealed  bottles  should  be  insisted  upon, 
and  every  bottle  ought  to  be  tested  before  use. 

Lustig's  injections. — Lustigand  Galeotti  have 
introduced  a  method  of  preventive  inoculation  which 
apparently  obviates  many  of  the  drawbacks  of  Haff 
kine's.  They  dissolve  agar-agar  plate  cultui-es  of 
Bacillus  pestis  in  1  per  cent,  solution  of  caustic  pota.sh, 
precipitate  the  nucleo-proteids  so  dissolved  by  weak 
acetic  or  hydrochloric  acid,  collect  the  precipitate, 
wash  and  dry  it  in  vacuo.  This  substance,  appar- 
ently, can  be  kept  for  an  indefinite  time.  The  dose  for 
a  man  is  about  3  mg.  Before  injecting  it  sub- 
cutaneously,  it  is  dissolved  in  a  convenient  quantity 
of  0-5  per  cent,  solution  of  carbonate  of  soda.  Its 
injection  is  followed  by  marked  local  and  general 
reaction,  and  in  the  case  of  the  lower  animals  by  at 
least  temporary  immunity  from  plague. 

Treatment.— Hitherto  the  treatment  of  plague 
has  been  mainly  symptomatic.  In  attempting  to 
relieve  symptoms  the  asthenic  tendencies  of  the 
disease  must  ever  be  borne  in  mind,  and  depressant 
remedies  of  all  kinds  carefully  avoided. 

During  the  earlier  stages,  when  headache  and 
perhaps  high  fever  are  urgent,  much  relief  may  be 
obtained  from  ice-bags  to  the  head  and  neck.  If 
it  be  deemed  advisable  to  attempt  to  lower  tem- 
perature, sponging  of  the  body  every  hour  with  warm 
water  is  a  much  safer  measure  than  the  employment 
of  such  antipyretics  as  antipyrin  and  .similar  drugs. 
Vomiting,  according  to  Lowson,  is  usually  relieved  by 
a  full  dose  of  calomel  followed  by  a  saline.  If  this 
does  not  succeed,  or  if  diarrhoea  be  present,  he  recom- 
mends ice  pills  and  an  eflervescing  mixture  contain- 
ing morphia  and  hydrocyanic  acid.     Sinapisms  to 
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the  epigastrium  are  also  useful.    Later,  when  the 
pulse  begins  to  fail,  the  same  authority  recommends 
strychnia,  with  or  without  carbonate  of  ammonia,  in 
preference  to  digitalis  or  strophanthus.  Strychnia, 
he  says,  should  be    used  as  '  a  routine  treatment, 
and  commenced  early  in  the  disease.    In  collapse, 
stimulants  of  various  kinds,  including  strong  ammonia 
to  the  nostrils  and  ether  hypodermically,  are  indicated; 
they  sometimes  succeed  in  resuscitating  a  sinking 
patient.    Given  with  judgment,  Lowson  found  that 
morphia  was  by  far  the  best  hypnotic.    At  the  com- 
Diencement  one-eighth  to  half  a  grain  hypodermically 
relieves  suffering  and  procures  sleep  ;  later,  one-eighth 
of  a  grain  suffices.     Hyoscine  (one  two-hundredth 
to  one  seventy-fifth  grain)  or  chloral  (twenty  grains) 
and  bromide  of   potassium   (thirty  grains)  are  of 
service  for  the  same  purpose.    Diarrhoea,  if  urgent, 
is  best  treated  by  intestinal  antiseptics,  as  salol  in 
10-grain  doses  every  four  hours.    The  buboes  in  the 
early  stage   may  be  treated   with  applications  of 
glycerine  and  belladonna.    Should  they  become  red 
and  inflamed,  they  must  be  .poulticed,  and,  on  soften- 
ing occurring,  incised   and  dressed  M'ith  iodoform. 
Indolent  bubonic  swellings  should  be  treated  with 
iodine  liniment.    Feeding  and  stimulation  are  to  be 
conducted  on  ordinary  principles. 

Seruiiitlierapy.— Yersin,  Calmette,  and  Borrel 
have  -shown  that  intravenous,  intraperitoneal,  and 
subcutaneous  injections  of  gelatine  cultures  of  plague 
bacillus  mixed  with  a  little  bouillon  and  heated  °for 
one  hour  to  58°  Cent.,  if  employed  in  doses  just  short 
of  producing  a  fatal  issue,  and  repeated  three  or  four 
times  at  intervals  of  fifteen  days,  render  rabbits 
immune  to  the  plague  bacillus.  The  heating  kills  the 
bacillus,  but  does  not  destroy  its  toxins,  which  at  first 
give  rise  to  a  very  smart  but,  with  each  repetition 
of  the  injection,  diminishing  reaction.  They  further 
found  that  tlie  sei-um  of  an  immunised  animal,  if 
injected  into  an  unprotected  rabbit,  exercised  both  an 
immunising  and  a  therapeutic  influence.    An  unpro- 
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tecfced  rabbit  was  inoculated  with  a  virulent  culture 
of  the  bacillus,  and  twelve  hours  afterwards  with 
the  serum.  The  progress  of  the  disease,  which  would 
otherwise  have  certainly  proved  fatal,  was  at  once 
arrested,  and  the  animal  recovered.  They  then 
immunised  a  horse  by  intravenous  injections  of  living 
virulent  cultures.  After  several  injections  made  at 
intervals  (the  second  after  twenty  days),  they  found 
that  reaction,  from  being  intense,  became  .shorter  and 
less  pronounced,  and  that  the  serum  of  the  animal  was 
now  both  preventive  and  curative  of  inoculated  plague 
in  rabbits,  guinea-pigs,  and  mice. 

Accounts  had  led  us  to  infer  that  the  value  of 
this  discovery  was  practically  established  for 
man.  Of  twenty-six  cases  of  plague  in  China  treated 
with  Yersin's  antipest  serum,  twenty -four  are  reported 
to  have  recovered.  Further  expei-ieuce  in  India, 
Hong  Kong,  and  elsewhere  has  not  confii-med  these 
brilliant  results,  the  serum  treatment  of  plague  there 
having  so  far  proved  a  failure. 
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CHAPTER  XVI. 

TYPHOID    FEVER    IN    THE    TROPICS,    AND  TYPHO- 
MALARIAL  FEVER. 

TYPHOID  FEVER. 

The  existence  of  typboicl  fever  in  the  tropics  was 
for  long  not  only  ignored  but  actually  denied,  even 
by  physicians  and  pathologists  of  repute.  Formerly, 
the  idea  of  malaria  so  dominated  all  views  of  tropical 
fevers  that  nearly  every  case  of  pyrexia,  other  than 
those  of  the  most  ephemeral  description,  or  those 
associated  with  the  exanthemata,  or  with  manifest 
inflammation,  was  relegated  to  this  cause.  Wlien 
ulceration  of  the  ileum  was  encountered  jyost-mortem, 
the  intestinal  lesion  was  regarded,  not  as  the  specific 
lesion  of  the  fever,  but  merely  as  a  complication. 
More  correct  views  prevail  at  the  present  day,  and 
typhoid  now  ranks  not  only  as  a  common  disease  in 
the  tropics,  but,  to  the  European  there,  as  one  of  the 
most  commonly  fatal.    Little  is  known  about  typhoid 
as  a  disease  of  natives;  Rogers  {Indian  Med.  Gaz., 
January,  1902)  has  recently  shown  that  in  Calcutta, 
at  all  events,  it  is  by  no  means  uncommon  among  all 
classes  of  them.  As  a  disease  of  Europeans  it  is  only 
too  familiar  to  the  army  surgeon  in  India  and  to  the 
civil  practitioner  in  most,  if  not  in  all,  parts  of  the 
tropical  world. 

Typhoid  fever  is,  one  might  almost  say,  alarmingly 
prevalent  among  young  soldiers  and  civilians  in  the 
East.  It  is  very  common  among  them  during  the  first 
two  or  three  years  after  their  arrival.  Fortunately, 
the  liability  decreases  with  length  of  residence.  Ap- 
parently a  sort  of  acclimatisation,  or  rather  habitua- 
tion, to  the  poison  is  established  with  time,  just  as 
tends  to  be  the  case  with  other  organic  poisons.  It  is 
not  unlikely  that  the  relative  exemption — if  such  there 
be — of  the  native  races  is  owing  to  a  like  immunising 
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effect  produced  by  living  in  constant  contact  with 
typhoid  and  similar  toxic  agents,  or  to  an  attack- 
in    childhood.    On   visiting  native   cities — Chinese 
cities,  for  example— one  is  tilled  with  amazement  at 
the    state    of    filth   in    which    the    people  live, 
and  not  only  live  but  thrive.    The  streets  are  narrow 
and  never  cleansed  ;  the  common  sewer  lies  beneath 
the  flagstones,  and  through  the  interstices  between  the 
stojies  can  be  seen  the  black,  stinking  slush  in  the 
sewer.     The  sewage  is  not   confined  in  a  well-laid 
cemented  drain,  but  it  soaks  through  the  loosely  laid, 
uncemented  stones,    and   thoroughly  saturates  the 
ground   on  which   the   tumble-down,  overcrowded 
houses  are  built.    Night  soil  is  allowed  to  remain 
in  wooden  buckets  inside  the  houses  awaiting  collec- 
tion by  the  soil  merchant,  wlio  sells  it  to  the  market 
gardener  and  the  farmer.    Urine  is  accumulated  in 
earthenware  jars,  and  is  similarly  disposed  of.  The 
houses  are  rarely  swept  and  cleaned,  hardly  ever 
repaired.   In  every  corner  are  filth  and  rubbish.  And 
yet,  in  such  circumstances — in  which  the  sanitarian 
would  inevitably  prophesy  typhus  and  typhoid — the 
population  seems  to  thrive.     Doubtless,  where  the 
European  would  almost  surely  contract  typhoid  and 
other  filth  diseases,  the  natives  have  obtained  an  im- 
munity by  habituation,  or  by  an  attack  in  childhood. 

In  Japan  the  privy  is  inside  the  house,  under 
the  same  roof  as  the  dwelling-rooms,  and  the 
whole  house  is  generally  pervaded  by  a  peculiar, 
mawkish,  privy  odour.  The  natives  do  not  appear 
to  suffer  much  from  this ;  but  I  used  to  see 
many  cases  of  typhoid  in  "globe-trotters" 
who,  after  visiting  Japan,  had  come  to  Hong  Kong 
with  unequivocal  symptoms  of  the  disease.  In  China, 
in  Jajian,  and  in  India  little  or  no  care  is  taken  to 
prevent  contamination  of  the  wells  with  sewage 
matter,  and  unless  foreigners  are  very  careful  about 
boiling  their  drinking  water  and  avoiding  bazaar- 
made  drinks,  they  are  almost  sure,  sooner  or  later,  to 
fall  victims. 
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Typhoid  is  common  also  in  Cochin  Cliina, 
in  the  MaUiy  country,  in  Mauritius,  in  Africa; 
the  French  have  had  large  experience  of  it  in  Algeria 
and  their  West  African  possessions ;  the  British  have 
had  similar  experience  in  South  Africa.  It  is  also 
found  in  the  West  Indies ;  in  Nigeria  even  ;  in  fact, 
wherever  it  has  been  properly  looked  for. 

It  would  appear  not  only  that  is  typhoid  a  com- 
mon disease  among  Europeans  in  the  tropics,  but  that 
it  is  also  a  very  virulent  one,  with  a  death-rate 
twice  as  heavy  as  the  death  -  rate  of  typhoid  in 
England.  According  to  ray  experience  in  China, 
not  only  is  the  tropical  form  grave  from  the  outset, 
but  it  is  extremely  liable  to  relapse.  In  England 
the  death-rate  is  put  down  at  about  one  in  eight 
attacked  ;  but  in  India  the  elaborate  and  carefully- 
prepared  statistics  show  a  death-rate  of  rather  over 
one  in  three.  What  with  its  frequency  and  its 
high  rate  of  mortality,  typhoid  in  India  kills  more 
European  soldiers  than  does  cholera. 

Not  only  does  typhoid  exhibit  increased  virulence, 
but  experience  has  shown  that  as  against  it  those  sani- 
tary safeguards  which  are  found  to  be  practically 
sufficient  in  England  are  by  no  means  so  effective  in 
India.  It  would  also  appear  that  soldiers  on  the  march 
conti-act  the  disease  in  passing  through  uninhabited 
country,  in  spite  of  the  fact  that  the  camp  may  be 
pitched  in  spots  which,  pi'esumably,  have  never  been 
occupied  by  man  before,  and  although  the  men  may 
have  drunk  only  of  water  from  springs  and  streams 
that  were  beyond  suspicion  of  fsecal  contamination. 
Similar  testimony  comes  from  Australia,  where 
typhoid  has  occurred  in  the  back  country  in  lonely 
spots  hundreds  of  miles  from  fixed  human  habita- 
tions. From  these  data  the  inference  is  suggested 
that  Eberth's  bacillus,  under  certain  conditions  of 
soil  and  temperature,  may  exist  as  a  pure  yet  virulent 
saprophyte,  for  which  an  occasional  passage  through 
the  human  body  is  by  no  means  necessary. 

Antityphoid  inociiliUion. — Having  observed 
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that  injection  into  the  subcutaneous  tissues  of  the 
human  subject  of  dead  cultures  of  Bacillus  typhosus 
conferred  on  the  blood  of  the  individual  experimented 
on  the  power  of  agglutinating  and  sedimenting  living 
cultures  of  the  bacillus,  Professor  Wright,  in  the  hope 
that  in  this  circumstance  he  had  grounds  for  conclud- 
ing that  protection  against  typhoid  might  be  conferred 
by  some  system  of  artificial  immunisation,  devised  such 
a  system,  and  has  practised  it  on  a  scale  sufiiciently 
extensive  to  warrant  some  conclusions. 

During  the  Maidstone  epidemic  of  typhoid  in  1897, 
of  200  individuals,  the  subjects  of  special  ob.servation, 
95  were  inoculated,  105  were  not  inocidated.   None  of 
the  former  contracted  typhoid,  whereas  19  of  the  latter 
were  attacked.   Encouraged  by  these  results,  Professor 
Wright  proceeded  to  inoculate  on  a  larger  scale.  In 
the  British  Medical  Journal,  of  January  20,  1900, 
he     summarises    his    results    up   to    that  date. 
Of  11,295  British  soldiers  in  India,  to  whom  his 
observations   apply,  2,835   were   inoculated,  8,4G0 
remained  uninoculated.    Of  the  former,  27  at  some 
subsequent  time  had  attacks  of  naturally  acquired 
typhoid;  of  the  latter,  213  were  similarly  attacked  ; 
the  percentages  being  0-9o  and  2-5  respectively.  In 
these  attacks  5  of  the  previously  inoculated  died  ;  23 
of  the  uninoculated.     On  the  assumption  that  the 
whole  of  the  British  army  in  India  was  inoculated 
and  that  the  foregoing  results  were  maintained,  there 
would  be  an  annual  saving  of  over  1,000  cases  of 
enteric  and  of  nearly  200  lives. 

Since  that  time  Professor  Wright,  with  an 
industry  and  zeal  in  keeping  with  the  important 
stake  at  issue,  has  steadily  pursued  his  investi- 
gations. The  English  garrison  in  Egypt  and  the 
South  African  war  afforded  opportunities  to  test  his 
conclusions  in  other  fields,  and  on  an  extensive  scale. 
The  figures  appear  to  justify  the  conclusion  that  these 
inoculations  lead  to  at  least  a  two-fold  reduction  in 
the  incidence  of  the  disease  in  those  inoculated,  and  a 
50  per   cent,   reduction  of  the  mortality.  Colonel 
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Crombie,  I. M.S.,  concludes  from  a  careful  and  inde- 
pendent examination  of  the  statistics  based  on  the 
results  of  inoculation  as  against  non-inoculation  in  a 
group  of  250  officers  invalided  from  various  causes 
from  the  South  African  war,  that  up  to  30  the 
advantage  of  a  single  inoculation  is  distinct — 27  per 
cent,  of  the  inoculated  being  attacked  as  against  51  per 
cent,  of  the  non-inoculated.  Beyond  30  the  position 
is  reversed,  the  advantage  being  with  the  non- 
inoculated.  The  results,  therefore,  are  better  after  a 
single  than  after  a  double  inoculation,  which  appeai^s, 
according  to  his  figures,  to  increase  the  liability  to 
infection. 

Full  details  of  the  method  of  the  preparation  and 
of  the  clinical  effects  of  Professor  Wright's  inocula- 
tions will  be  found  in  the  Lancet  of  September  19, 
1896,  and  the  British  MeclicalJournal  of  January  20, 
1900. 

It  is  not  requisite  to  enter  further  into  the  sub- 
ject of  typhoid  fever,  for  although,  as  I  stated,  this 
important  disease  is  abundantly  common  in  the 
tropics,  it  is  not  properly  classifiable  as  a  tropical 
disease  ;  moreover,  it  is  fully  dealt  with  in  every  text- 
book on  general  medicine.  It  is  alluded  to  here  rather 
by  way  of  warning  the  practitioner  in  the  tropics 
against  overlooking  it,  and  against  assuming  that 
evei'y  case  of  fever  he  may  encounter  is  malarial. 

TYPHO-MALARIAL  FEVER. 

Some  years  ago  a  good  deal  was  said,  particulai-ly 
in  America,  about  "  typho-malarial  fever."  An  idea 
got  abroad  that  there  is  a  specific  disease  which, 
though  resembling  both,  is  neither  typhoid,  nor 
malarial,  nor  any  of  the  other  recognised  forms  of 
contiTiued  fever.  There  is  no  doubt  that  in  warm 
climates,  besides  the  known  fevers,  there  are 
several,  if  not  many,  undifferentiated  specific  fevers. 
But  tlie  clinical  group  indicated  by  the  term  "typho- 
malarial  "  is  not  one  of  tliese.  Typho-malarial  fever 
is  an  ordinary  typhoid  occurring  in  a  person  who 
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has  been  exposed  to  malarial  influences,  i.e.  who 
has  become  infected  with  the  malaria  parasite. 

It  has  already  been  pointed  out  that  the  malaria 
germ  may  remain  dormant  for  months  or  even  years 
iu  the  body,  and  then,  on  the  occurrence  of  severe 
physiological  strain  such  as  a  chill,  shock,  excessive 
fatigue,  and  so  forth,  wake  up  again,  and  once  more 
multiply  and  flourish  in  the  blood  and  give  ri^e  to  the 
phenomena  of  malarial  fever.  It  is  a  recognised 
clinical  fact,  one  familiar  to  our  predecessors  and 
much  insisted  on  by  them,  that  any  disease  process 
occurring  in  a  person  who  has  once  had  malarial  fever 
is  prone  to  take  on  an  intermittent  or  periodic 
character  ;  as  if  the  previous  malarial  infection  had 
left  a  sort  of  impress  of  periodicity  on  the  consti- 
tution. Doubtless  this  is  owing  to  the  fact  that 
in  individuals  with  Laveran's  parasite  dormant  in 
their  tissues,  the  physiological  strain  implied  by  the 
presence  of  active  disease  paralyses  for  the  time  being 
the  self-protective  power^  and  the  parasite  is 
once  more  permitted  to  multiply  and  work  its  mis- 
chief in  the  blood.  There  are  few  more  depressing- 
influences  than  typhoid.  Little  wonder,  then,  that 
typhoid  in  a  malarial  is  often  accompanied  by  clinical 
evidences  of  a  resuscitation  of  the  malaria  germ. 
And  so  it  comes  to  pass  that  an  attack  of  typhoid  in 
malarial  countries,  or  in  persons  returned  from 
malarial  countries,  is  prone  to  assume  some  of  the 
characters  of  intermittent  or  remittent  fever. 

Not  unfrequently,  instead  of  the  slowly-increasing 
headache,  malaise,  creeping  cold,  anorexia,  and  day-by- 
day  ladder-like  rise  of  temperature,  the  first  recognised 
sign  of  typhoid  in  such  circumstances  is  a  violent  rigor, 
immediately  followed  by  rapid  rise  of  temperature, 
which,  in  an  hour  or  two,  mounts  to  104°  or  105°,  to  be 
succeeded  in  a  few  hours  by  profuse  sweating  and  a  par- 
tial remission  of  fever  exactly  resembling  an  attack  of 
ague.  For  tlie  next  two  or  three  days  these  attacks  are 
repeated,  the  remission  becoming  less  complete  each 
time.    Quinine  may  be  given ;  but,  although  the  rigors 
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and  marked  oscillations  of  temperature  are  cliecked,  the 
practitioner  is  surprised  and  disappointed  to  find  that 
the  temperature  keeps  permanently  too  high,  and  that 
the  typhoid  state  is  gradually  developed.  Or  it 
may  be  that  a  typhoid  fever  begins  in  the  usual  in- 
sidious way,  runs  its  usual  course  for  a  week  or  two, 
and  then,  in  the  middle  of  what  is  regarded  as  an 
ordinary  typhoid,  rigors  and  temperature  oscillations 
and  other  malarial  manifestations  show  themselves. 
If  quinine  is  given,  these  oscillations  cease  and  the 
typhoid  resumes  its  usual  course.  Or  it  may  be  that 
it  is  not  until  the  end  of  the  fever  and  during  con- 
valescence that  these  malarial  symptoms  are  developed. 
Several  such  cases  are  now  on  record  in  which  the 
malaria  parasite  was  found  in  the  blood. 

The  «lia§rnoisis  between  typhoid  and  some  forms 
of  malarial  remittent  is  often  exceedingly  difficult,  in 
certain  cases  almost  impossible,  without  the  assistance 
of  the  microscope  and  the  serum  test.  The  principal 
points  to  be  kept  in  view  are,  first,  the  mode  of  inci- 
dence of  the  disease.  In  typhoid  there  is  a  gradual 
rise  of  temperature,  a  daily  gain  of  a  degree  or  so 
during  several  days,  the  maximum  not  being  attained 
for  five  or  six  days  ;  as  against  the  sharp  rigor  and 
sudden  rise  of  temperature  through  five  or  six  degrees 
in  the  first  few  hours  in  malarial  fever.  Secondly, 
the  characters  of  the  gastric  symptoms  differ.  Thus,  in 
malarial  remittent  there  is  bilious  vomiting  and  per- 
haps bilious  diarrha3a,  tenderness  of  the  liver,  e])igas- 
trium,  and  spleen,  and  an  icteric  tint  of  skin  and  sclerte ; 
in  contrast  to  the  abdominal  distension,  perhaps  the 
iliac  tenderness  and  gurgling,  and  the  peasoiip  stools 
of  typhoid.  Such  signs  as  epistaxis,  deafness,  and 
cheek-flushing  in  typhoid  have  a  certain  weight,  but 
skin  eruptions  in  the  tropics  are  of  little  aid  in  the 
diagnosis  of  such  cases.  ]'rickly  heat,  or  its  remains,  is 
present  in  nearly  everyone,  sick  and  healthy,  malarial  or 
typhoid  patient  alike;  so  that  rose  spots  are  to  be 
found  in  nearly  all  fevers  in  hot  weather.  None  of 
these  signs  can  be  considered  as  absolutely  diagnostic  ; 
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all  or  any  of  them  may  be  present  in  typhoid,  and  all 
or  any  of  them  may  be  present  in  malarial  remittent. 
The  only  really  diagnostic  marks  are  tertian  or  quartan 
periodicity,  amenability  to  quinine,  and,  above  all,  that 
supplied  by  the  malaria  parasite  in  the  blood  and  the 
Widal  serum  test.  In  all  doubtful  cases  the  malaria 
parasite  should  be  sought  for;  if  it  is  found,  the  case  has 
certainly  a  malarial  element,  and  quinine  is  indicated. 
If  it  is  not  found,  and  if  quinine  has  not  been 
administered  and  several  negative  examinations  of 
the  blood  have  been  made,  and  if  the  observer  have 
confidence  in  his  skill  as  a  microscopist,  the  chances 
are  the  case  is  one  of  pure  typhoid.  JSTevertheless,  if 
the  malaria  parasite  is  found,  typhoid  is  not  necessarily 
excluded,  for  the  case  may  be  one  of  typhoid  in  a 
malarial,  that  is  typho-malarial  feVer. 

No  one  who  is  proceeding  to  the  tropics  to 
practise  medicine  should  fail  to  familiarise  himself 
with  the  technique  for  the  Widal  reaction.  In  Europe 
he  can  fall  back  on  the  bacteriologist ;  in  the  tropics, 
as  a  rule,  he  cannot  do  this. 

■  Prog^nosis  and  niaiiagenicnt.— Remittents 
under  suitable  treatment  we  expect  to  see  recover  ; 
typhoids  too  often  go  the  other  way.  A  word  of  caution 
may  be  given  as  to  prognosis  and  treatment.  In  form- 
ing diagnosis  too  much  weight  must  not  be  attached  to 
the  presence  or  absence  of  diarrhoea ;  constipation  is 
much  more  common  in  tropical  typhoid  than  in  the 
disease  in  Europe.  Diagnosis,  therefore,  must  not  be 
too  much  influenced  by  absence  of  diarrhoea,  and  the 
practitioner  must  not  be  led  by  the  presence  of  con- 
stipation into  giving  active  pui-gatives.  Purgatives 
are  often  of  the  greatest  service  in  malarial  remittent ; 
but  if,  in  consequence  of  a  mistake  in  diagnosis,  it  is 
assumed  that  a  case  of  typhoid  is  remittent,  and  large 
doses  of  calomel  and  other  cathartics  are  administered, 
the  result  may  be  disastrous.  If  doubt  exist  about 
diagnosis,  and  quinine  be  given,  it  will  not  do  a 
typhoid  much  harm.  It  is  a  good  rule,  therefore,  when 
in  doubt  to  give  quinine,  but  to  avoid  purgatives. 
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CHAPTER  XVII. 

KALA-AZAR. 

Definition.  —  An  infective  febrile  disease,^  cliarac- 
terised  by  clironicity,  enlargement  of  the  liver  and 
spleen,  wasting,  ansemia,  frequently  hyper-pigmenta- 
tion of  the  skin,  and  always  a  high  mortality. 

Epidemiology.— Ks\a-aza.r  (black  fever)  is  the 
name  applied  to  the  very  deadly  disease  prevalent, 
more  especially  of  late  years,  in  Assam  in  the 
low-lying  district  between  the  Brahmaputra  and  the 
foot  of  "the  Garo  hills  in  the  Gaolpara  district. 
Commencing  in  Rungpore  about  1887  (according  to 
Rogers,  as  an  extension  of  the  Burdwan  epidemic  in 
Bei°gal),it  crossed  the  Brahmaputra  into  Assam,  where 
it  has  gradually  extended  its  area,  depopulating 
whole  villages  in  its  steady  advance,  and  seriously 
augmenting  the  mortality  and  interfering  with  the 
material  progress  of  the  country. 

The  way  in  which  the  disease  has  advanced  in 
Assam  is  characteristic.  It  spreads  along  the  linp,s  of 
communication,  keeping  to  the  valleys,  and  avoiding 
the  hills.  The  epidemic  wave  moves  forward  very 
slowly,  at  a  rate,  it  is  estimated,  of  about  fourteen  miles 
a  year.  It  clings  to  a  place  for  almost  five  years,  and 
then  disappears,  the  wave  of  disease  passing  over  the 
country  like  a  serpiginous  ulcer,  advancing,  so  to 
speak,  at  one  edge,  and  healing  at  the  other.  The 
introduction  of  the  infection  into  a  village  can  usually 
be  traced  to  some  one  coming  with  the  disease  on  him 
from  an  infected  locality.  Those  first  attacked  in 
the  new  centre  so  establi-shed  are  the  inmates  of  tlie 
house  in  which  this  individual  lodged.  A  house 
appears  to  retain  the  infection  for  many  montlis  ;  the 
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natives  consider  that  it  cannot  be  reoccupied  with 
safety  undei-  one  year. 

Kala-azar  attacks  both  sexes,  all  ages,  but,  unlike 

malaria,  it  shows  a  predilection  for  the  acclimatised  

the  natives  and  old  residents — and  in  them  it  is  said 
to  be  as  severe  and  fatal  as  in  the  case  of  newcomers. 

Although  this  disease  is  specially  prevalent  in 
Assam,  I  believe  it  occurs  sporadically  and  sometimes 
as  an  epidemic  in  other  parts  of  India  and  of  the 
tropical  Avorld.  It  has  been  overlooked  in  most 
tropical  countries,  being  usually  regarded,  but,  in  my 
opinion,  erroneously,  as  a  form  of  malarial  cachexia. 

Symptoms. — Bentley  (Brit.  Med.  Journ.,  Sept. 
20fch,  1902),  speaking  from  a  large  experience  and  with 
full  knowledge  of  the  literature,  says  that  the  disease 
commences  with  high  fever,  which  may  be  preceded  by 
rigor,  and,  in  some  cases,  by  vomiting.  This  initial  fever 
— intermittent  in  some  instances,  more  frequently 
remittent — may  be  very  severe.     It  lasts  for  from  two 
to  six  weeks,  occasionally  longer.    During  its  progress 
the  spleen  and  liver  enlarge.   Then  comes  a  period  of 
apyrexia  and  general  improvement,  to  be  followed  once 
more  by  fever  and  splenic  and  hepatic  enlargement, 
and  perhaps  tenderness.    In  this  way  spells  of  fever 
and  apyrexia  recur  for  months,  absolutely  unchecked 
by  quinine  or  other  drugs,  until  finally  a  low  form  of 
fever,  rarely  over  102°,  becomes  persistent.  Profuse 
sweats  are  common  during  remissions  at  all  stages  of 
the  fever  ;  rigor  is  rare.    Pains  in  the  limbs  often 
suggest  rheumatism.    When  the  disease  is  thoroughly 
established  emaciation  and  anpemia  become  noticeable, 
and,  together  with  the  enlargement  of  the  liver  and 
spleen,  cause  the  patient  to  present  a  typical  appear- 
ance.   The  skin  acquires  an  extraordinary  earthy-grey 
colour  ;  the  hair  is  apt  to  become  dull,  dry,  and  brittle, 
and  may  fall  out ;  petechia3,  in  the  axillie  especially, 
are  not  unusual ;  epistaxis  and  bleeding  from  the 
gums  are  common.    Tins  condition  of  chronic  fever, 
enlargement  of  spleen  and   liver,  emaciation  and 
an£iemia,  may  continue  for  months,  or  even  one  or  two 
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yeavs,  until  improvement  sets  in,  or,  more  usually — 
96  per  cent,  of  cases  (Rogers) — until  the  patient  is 
cut  off  by  intercurrent  disease,  especially  (90  per 
cent.)  dysentery,  occasionally  phthisis,  pneumonia,  or 
asthenia. 

Etiology. — Alarmed  by  tlie  steady,  if  slow,  exten- 
sion of  kala-azar  over  Assam,  the  Indian  Government 
has  on  several  occasions  sent  commissioners  to  endea- 
vour to  clear  up  its  nature  and  etiology.  Giles,  one  of 
the  earliest  of  these,  found  the  ova  of  Ankylostomum 
cluodenale  in  the  faeces  of  practically  all  the  cases  he 
investigated.  Influenced  by  this  circumstance,  and 
by  the  anfemia  which  was  so  marked  a  symptom  in 
all,  he  regarded  kala-azar  as  being  merely  a  severe 
form  of  ankylostomiasis. 

Rogers,  on  the  other  hand,  after  correctly  pointing 
out  that  the  ankylostomum  is  exceedingly  prevalent  in 
many  districts  of  India  in  which  kala-azar  is  unknown, 
opposes  Giles's  views,  and  maintains  that  the  disease 
is  but  a  form  of  malaria  indistinguishable  in  its  early 
stage  from  ordinary  malaria.  He  found  the  malaria 
parasite  a  constant  feature  in  the  blood  of  his  patients, 
and  always  encountered,  post-viortem,  marked  malarial 
pigmentation  of  the  liver,  spleen,  and  kidneys — dis- 
coveries which  have  not  been  substantiated  by  subse- 
quent observers,  and  which  are  directly  contrary 
to  the  recorded  experiences  of  Ross  and  Bentley. 
Rogers  further  states  that  the  parasite  of  the 
kala-azar  type  of  malaria,  being  of  a  nature  much  more 
virulent  than  that  of  the  ordinary  fevers  of  Assam, 
causes  a  marked  cachexia  in  about  as  many  months  as 
the  ordinary  fever  parasite  does  in  years.  He 
also  considers  that  the  germ,  by  intensification,  has 
acquired  infective  properties,  and  is  capable  of  passing 
directly  from  the  sick  to  the  sound  through  the  air  or 
through  the  soil.  It  is  difficult  to  understand,  however, 
how  so  im])ortant  a  l^iological  revolution  could  be 
effected  in  the  habits  of  the  malaria  parasite. 

Other  writers  agree  with  Giles  in  denying  the 
malarial  nature  of  kala-azar.  Gibbon.i,  for  example, 
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describes  the  post-mortem  examination  of  a  case,  and 
states  explicitly  that  there  was  no  pigmentation  of  the 
spleen. 

Eoss,  who  was  in  1898  commissioned  by  the 
Government  of  India  to  investigate  the  subject,  con- 
siders that  kala-azar,  and  a  similar  condition  called  kala- 
dunkh,  are  virtually  forms  of  post-malarial  cachexia 
akin  to,  if  not  identical  with,  similar  conditions  met 
with  elsewhere  in  malarial  countries.  He  believes  he 
found  that  those  who  subsequently  became  the  sub- 
jects of  kala-azar,  at  an  earlier  stage  exhibited  all  the 
phenomena  of  an  ordinary  malarial  infection,  including 
the  25resence  of  the  parasite  in  the  blood  ;  that  sub- 
sequently the  parasites  disappeared,  but  that  now 
chronic  hyperplasia  in  spleen  and  liver,  with  spells 
of  quotidian  symptomatic  fever,  supervened,  leading 
to  profound  cachexia  and  death. 

Bentley  has  advanced  the  view  that  this  disease  is 
a  malignant  form  of  Mediterranean  fever ;  but  the 
high  mortality,  the  pronounced  visceral  changes,  the 
epidemiology  of  the  disease,  and  the  unreliability  of 
the  serum  reaction  in  such  circumstances  as  those  in 
which  Bentley's  observations  were  made,  and  on 
which  he  mainly  founds  his  opinion,  seem  to  nie  to 
negative  this  view. 

Although  I  cannot  agree  with  Bentley  in 
regarding  kala-azar  as  a  malignant  form  of  Micro- 
coccus melitensis  infection,  I  concur  with  him  in 
denying  its  malarial  nature.  As  he  has  very  ably 
pointed  out  [Indian  Med.  Gaz.,  December,  1902),  it 
does  not  respond  to  the  three  pathognomonic  tests 
of  malaria — tertian  or  quartan  periodicity,  amen- 
ability to  quinine,  the  presence  of  the  htemamcebse 
of  malaria  in  the  blood.  The  fever  when  present  is 
quotidian  ;  even  large  doses  of  quinine  do  not  arrest 
it ;  the  acclimatised  are  specially  liable,  and  the 
mortality  is  excessive — all  facts  incompatible  with 
malaria.  The  tertian,  quartan,  or  sub-tertian  pai'a- 
sites  that  are  occasionally  found  in  some  of  these 
cases  ai-e   mei'ely  accidental  concurrences,  such  as 
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might  be  looked  for  in  any  disease  in  a  higlily 
malarious  country  like  Assam. 

I  have  now  seen  in  this  country  at  least 
six  cases  of  a  disease  corresponding  to  the  ac- 
cepted descriptions  of  kala-azar,  Englishmen  who 
had  come  to  England  invalided  from  Assam,  India, 
Aden,  and  South  Africa.  All  of  them  had  splenic  and 
hepatic  enlargement,  recurring  spells  of  quotidian 
fever  unaccompanied  by  parasites  in  the  blood  and 
uninfluenced  by  quinine,  and  attended  with  profuse 
diaphoresis,  profound  antemia,  darkening  of  the  skin, 
and  emaciation.  In  none  of  the  cases  was  there  any 
approach  to  leucocythemia,  pernicious  antemia,  or 
ulcerative  endocarditis.  One  died  of  cerebral 
thrombosis,  one  of  hyperpyrexia,  one  of  choleraic 
diarrbcea,  one  of  asthenia;  two,  when  last  heard  of, 
were  still  alive. 

Personally,  I  regard  kala-azar  as  a  disease  sui 
generis,  and  would  like  to  see  it  again  investigated, 
in  that  light.  Possibly  it  is  a  form  of  trypano- 
somiasis. 

It  is  evident  that  much  clinical,  fetiological,  and 
pathological  work  has  yet  to  be  devoted  to  the  study 
of  kala-azar  before  its  true  nature  can  be  definitely 
affirmed.  Certain  it  is  that  it  has  no  relationship  to 
beri-beri  or  to  ankylostomiasis,  as  was  once  asserted. 

Treatment.— This  is  most  unsatisfactory.  Inter- 
current malarial  attacks  may  be  treated  with  advantage 
with  quinine,  but  for  the  disease  itself  this  drug, 
even  in  huge  doses  and  persisted  with  for  long 
periods,  is  useless,  if  not  harmful.  Arsenic  has  proved 
equally  unsatisfactory.  The  expulsion  of  intestinal 
parasites,  change  to  a  healtliy  climate,  good  food, 
warmth,  rest,  physical  comfort,  and  good  hygienic 
conditions  are  indicated. 

Having  regard  to  the  character  of  the  disease,  it 
seems  to  me  that  the  cases  should  be  dealt  with  as 
infectious,  that  they  should  be  isolated,  and  that  their 
houses  and  fomites  .should  be  burnt. 

s  2 


276 


CHAPTER  XVIII. 

JAPANESE    RIVER    FEVER — NASHA    FEVER — 
HYPERPYREXIAL  FEVER. 

THE    RIVER    FEVER    OF    JAPAN    (SHIMA  MUSHi). 

Dcliiiitioii. — -An  acute  endemic  disease  running  a 
definite  course  and  attended  with  a  considerable  mor- 
tality. It  is  characterised  by  the  presence  on  the  skin 
of  an  initial  eschar,  followed  by  an  ulcer,  lymphatitis, 
fever,  an  exantliematous  eruption,  bronchitis,  and 
conjunctivitis.  . 

History. — This  disease  was  first  described  by 
Palm  in  1878,  and  subsequently,  and  more  fully,  by 
Baelz  and  Kawakami. 

Oco^rapliical  and  seasonal  disti'ibntion. 
- — So  far  as  known,  shima  mushi  is  confined  to  the 
banks  of  two  rivers  on  the  west  side  of  the  island  of 
Nippon — the  Shinanogawa  and  one  of  its  tributaries, 
and  the  Omonagawa.  Every  spring  these  rivers  in- 
undate large  tracts  of  country.  Later  in  the  year 
hemp  is  raised  on  strips  of  the  inundated  district. 
The  crop  is  reaped  in  July  and  August,  and  it  is 
solely  among  those  engaged  in  harvesting  and  handling 
this  that  the  disease  occurs.  It  is  not  communicable 
by  the  sick  to  the  healthy.  Although  transportable 
in  the  hemp  to  a  very  slight  extent,  it  is  only  in 
limited  spots  here  and  there  in  the  endemic  districts 
that  the  virus  originates. 

Symptoms. — After  an  incubation  period  of  from 
four  to  seven  days  the  disease  usually  begins  with 
malaise,  frontal  and  temporal  headache,  anorexia, 
chills  alternating  with  flushes  of  heat,  and  prostration. 
Presently  the  patient  becomes  conscious  of  pain  and 
tenderness  in  the  lymphatic  glands  of  the  groin,  arm- 
pit, or  neck.  On  inspecting  the  skm  of  the  corre- 
sponding lymphatic  area  there  is  discovered — usually 


Japanese  River  Fever. 


277 


about  the  genitals  or  armpits — a  small  (2  to  4  mm.), 
round,  dark,  tough,  firmly  adherent  eschar  surrounded 
by  a  painless  livid  red  areola  of  superficial  congestion. 
Occasionally  two  or  three  such  eschars  are  discovered 
Although  a  line  of  tenderness  may  be  traced  from  the 
sore  to  the  swollen,  hard,  and  sensitive  glands,  no 
well-defined  cord  of  lymphatitis  can  be  made  out.  The 
superficial  lymphatic  glands  of  the  rest  of  the  body, 
especially  those  on  the  opposite  side  corresponding  to 
the  glands  primarily  afi'ected,  are  also,  but  more 
slightly,  enlarged. 

Fever  of  a  more  or  less  continued  type  now  sets  in, 
the  thermometer  mounting  in  the  course  of  five  or  six 
days  to  40°  or  41°  Cent.  The  conjunctivae  become 
injected,  and  the  eyes  somewhat  prominent  ;  at  the 
same  time  a  considerable  bronchitis  gives  rise  to 
harassing  cough.  The  pulse  is  full  and  strong, 
ranging  rather  low — 80  to  100 — for  the  degree  of 
feyer  present.  The  spleen  is  moderately  but  dis- 
tinctly enlarged,  and  there  is  marked  constipation. 

About  the  sixth  or  seventh  day  an  exanthem  of 
large  dark  red  papules  appears  on  the  face,  tending  to 
become  confluent  on  the  cheeks.  The  eruption  then 
extends  to  the  forearms,  legs,  and  trunk  ;  it  is  less 
pronounced  on  the  upper  arms,  thighs,  neck,  and 
palate.  Simultaneously  M'ith  the  papules  a  minute 
lichenous  eruption  breaks  out  on  the  forearms  and 
trunk.  These  eruptions  last  usually  from  four  to 
seven  days ;  if  but  slightly  marked  they  may  fade  in 
twenty-four  hours. 

The  patients  during  the  height  of  the  fever  are 
flushed,  and  at  night,  it  may  be,  delirious.  They  com- 
plain incessantly,  probably  on  account  of  a  general 
hypersesthesia  of  skin  and  muscles.  Deafness  is  also 
a  feature. 

As  the  disease  advances  the  symptoms  become 
more  urgent;  the  conjunctivitis  is  intensified,  the 
cough  becomes  incessant,  the  tongue  dries,  the  lips 
crack  and  bleed,  and  there  may  be  from  time  to  time 
profuse  perspiration.    By  the  end  of  the  second  week 
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— sooner  or  later  according  to  the  severity  of  the 
case — the  fever  begins  to  I'emit,  the  tongue  to 
clean,  and,  after  a  few  days  more,  temperature  falls 
to  normal,  and  the  patient  speedily  convalesces. 
Diarrhoea  or  diuresis  may  occur  during  the  decline  of 
the  fever.  The  circular,  sharp-edged,  deep  ulcer  left 
after  the  separation  of  the  primary  eschar — an  event 
which  usually  takes  place  during  the  second  week  — 
now  begins  to  heal,  and  the  enlargement  of  the  glands 
gradually  to  subside. 

Such  is  the  course  of  a  moderately  severe  case. 
In  some  instances,  however,  the  constitutional  dis- 
turbance is  very  slight,  although  the  primary  eschar 
may  be  well  marked  and  perhaps  extensive.  On  the 
other  hand,  the  fever  may  be  much  more  violent,  and 
complications  such  as  parotitis,  melsena,  coma,  mania, 
cardiac  failure,  or  cedema  of  the  lungs  may  end  in 
death.  Similarly  the  duration  of  the  disease  varies, 
according  to  severity,  from  one  to  four  weeks,  three 
weeks  being  about  the  average. 

Pregnant  women  contracting  shima  mushi  mostly 
abort  and  die. 

The  mortality  in  those  attacked  is  approxi- 
mately about  15  per  cent. 

Patliologrical  anatoiuy.  —  Beyond  evidences 
of  bronchial  catarrh,  hypostatic  pneumonia,  enlarged 
spleen,  perisplenitis,  patchy  reddening  of  the  intestine 
near  the  ileo-csecal  valve,  injection  of  the  peritoneum, 
and  slight  enlargement  of  the  mesenteric  and  super- 
ficial lymphatic  glands,  no  noteworthy  lesions  have 
been  described. 

^tiolog;y. — The  Japanese  attribute  this  disease 
to  the  bite  of  an  acarus  (locally  called  aka  inuslii — red 
insect)  resembling  the  Leptus  aiituvmalis  of  Europe. 
Baelz  rejects  this  idea,  but  does  not  explain  how 
otherwise  the  virus  is  introduced.  Men,  women,  and 
children  are  equally  susceptible.  One  attack  does 
not  confer  immunity,  although  it  may  render  sub- 
sequent attacks  less  severe.  As  yet  the  virus  of  the 
disease,  which  doubtless  enters  in  the  first  instance 
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at  the  site  of  tlie  primary  escbar,  has  not  been 
discovered. 

Treatment. — On  the  supposition  that  the  disease 
is  introduced  by  an  insect,  or  through  a  wound  of 
some  sort,  care  should  be  exercised  by  those  engaged 
in  hemp  culture  in  the  endemic  district  to  protect 
and  keep  clean  the  skin,  especially  that  about  the 
genitals  and  armpits.  There  is  no  specific  remedy  for 
the  disease ;  treatment  must  therefore  be  conducted 
on  general  principles. 

NASHA  FEVER  (nASA,  NAKRA). 

Drs.  Fernandez  and  Mitra  describe  (Trans.  First 
Incl.  Med.  Cong.,  1895),  under  tlie  name  of  nasha 
fever,  a  febiile  disease  which  they  say  is  confined  to 
India,  and  especially  prevalent  in  Bengal. 

Preceding  the  fever  a  peculiar  congestion  of  the 
mucous  membrane  of  the  septum  nasi  shows  itself. 
Sometimes  this  congestion  is  confined  to  one  nostril, 
sometimes  both  sides  are  affected.  The  pain  is  in- 
significant, but  the  surface  of  the  septum  is  raised  and 
presents  a  red  and  swollen  appearance,  a  circumscribed 
swelling  about  the  size  of  a  pea  (Mitra)  being  readily 
recognised.  The  usual  symptoms  of  fever  are  present, 
mai'ked  constipation  and  malaise  being  very  prominent. 
Frequently  headache  and  pain  in  the  back  of  the  neck, 
shoulders,  and  small  of  the  back  are  urgent.  The 
face  appears  flushed  ;  thei'e  is  a  feeling  of  heat  and 
dulness  about  the  head,  and,  according  to  Fernandez, 
the  pupils  are  contracted.  These  symptoms  continue 
from  three  to  five  days,  when  the  swelling  of  the 
nasal  muco.sa  decreases  and  the  fever  subsides  spon- 
taneously. The  swelling  never  suppurates.  In  very 
I'are  cases  sudden  subsidence  of  the  swelling  is  followed 
by  grave  symptoms — high  fever,  delirium,  coma,  and 
death. 

One  attack  predisposes  to  another,  the  attacks  ap- 
pearing at  more  or  less  definite  intervals  of  a  month, 
a  fortnight,  or  a  week.  Both  sexes  are  liable,  l)ut 
females  suffer  less  frequently  than  males.  Children 
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are  never  attacked.  After  fifty  the  disease  does  not 
occur.  Nasha  fever  is  most  prevalent  between  April 
and  August,  being  seldom  seen  during  the  winter 
months. 

In  the  discussion  which  followed  the  reading  of 
Dr.  Fernandez's  and  Dr.  Mitra's  papers  at  the  Indian 
Medical  Congress,  Drs.  Roy  and  Bose  refused  to 
recognise  nasha  fever  as  a  special  disease,  believing 
that  the  congestion  of  the  nasal  mucosa  was  a  common 
occurrence  in  many  febrile  diseases  in  India. 

Treatment. — In  milder  cases  a  saline  j^urgative 
suffices.  Pricking  the  swelling  in  the  nostril  by  a 
•needle,  or  puncture  with  a  lancet,  quickly  relieves  the 
congestion  and  fever.  Injections  of  cold  water,  or  of 
some  mild  astringent,  into  the  nostrils  two  or  three 
times  a  day  are  said  to  be  useful. 

HYPERPYREXIAL  FEVER. 

From  time  to  time  we  have  accounts  from  the 
West  Coast  of  Africa,  where  it  is  not  uncommon  in 
certain  parts,  of  a  peculiar  type  of  fever,  especially 
prevalent  during  the  dry  season,  and  which 
doubtless  was  formerly  regarded  and  treated  as 
malarial,  but  which,  from  the  absence  of  the  malaria 
parasite  in  the  blood,  and  the  impotence  of  quinine 
in  checking  it,  we  now  know  cannot  be  malarial. 
From  its  gradual  incidence  and  its  prolonged  course, 
although  it  is  associated  with  hyperpyrexia,  we 
know  that  it  cannot  be  siriasis  or  heat  apoplexy. 
What  it  may  be  is  difficult  to  say ;  the  probabilities 
seem  to  be  in  favour  of  its  being  a  special  form  of 
tropical  disease. 

Drs.  S.  W.  Thompstone  and  R.  A.  Bennett 
{Brit.  Med.  Jour.,  Jan,  26th,  1901)  describe  the 
clinical  features  thus :  "  This  fever  is  generally 
ushered  in  by  a  slight  rise  of  temperature,  followed 
by  profuse  perspiration  and  a  fall  in  the  temperature 
to  about  99°  F.  After  a  period  of  apyrexia  of 
perhaps  twenty-four  hours'  duration,  the  temjierature 
begins  again  to  rise,  slowly  at  first,  but  when  105°  is 


Hyperpyrexial  Fever. 


281 


passed,  with  alarming  rapidity,  one  degree  in  ten 
minutes  having  been  frequently  observed,  and  it  may 
reacli  107°  on  the  second  day-  For  fourteen  or  even 
for  thirty  days  subsequently  there  is  absolutely  no 
tendency  for  it  to  fall.  The  skin  acts  either  very 
slightly  or  not  at  all,  and  all  antipyretic  drugs  fail." 

In  due  course  the  tongue  becomes  dry  and 
shrivelled,  but  the  spleen  and  liver  are  not  enlarged  ; 
the  urine  is  normal  and  abundant,  the  bowels  being 
regular  or  loose.  The  conjunctivaB  are  injected,  the 
pupils  contracted.  There  is  much  anxiety  and  rest- 
lessness, but  the  mind  is  clear  in  most  cases,  except 
when  the  temperature  is  very  high. 

If  the  patient  is  to  recover,  a  change  for  the 
better  may  be  looked  for  about  the  end  of  the  third 
week.  Convalescence  is  very  gradual,  and  it  may  be 
six  weeks  before  temperature  is  normal.  Half  the 
cases  die. 

A  curious  feature  is  the  remarkable  rapidity  with 
which  the  blood  coagulates  the  moment  it  is  exposed 
to  the  air. 

Malaria  parasites,  though  carefully  sought  for, 
have  not  been  found,  neither  have  attempts  at 
cultivations  from  the  blood  yielded  any  micro- 
organism.   The  white  corpuscles  are  rather  in  excess. 

Treatment-— The  only  treatment  which  has 
been  of  value  is  the  diligent  use  of  the  cold  bath  and 
the  cold  pack. 
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CHAPTER  XIX. 

HEAT-STROKE. 

The  term  "■  heat-stroke "  conveys  the  suggestion 
that  heat  is  the  leading  setiological  factor  in  the 
various  morbid  conditions  which  custom  has  grouped 
under  this  and  similar  names. 

Until  irrefutable  evidence  has  clearly  demonstrated 
the  true  cause  of  any  given  disease,  it  is  a  very  grave 
error  to  base  the  name  of  such  disease  on  some  crude 
hypothetical  setiological  conception.  Such  a  nomen- 
clature is  sure  to  lead  to  confusion,  to  mistakes  in 
practice,  and  to  retard  progress.  There  is  no  better 
illustration  of  the  truth  of  this  remark  than  that 
supplied  by  the  group  of  diseases  under  consideration. 

The  expression  "heat-stroke"  covers  several 
distinct,  one  might  say  of  two  of  them  almost 
opposite,  clinical  conditions.  One  of  these  is  It^at- 
exhaustion,  virtually  a  syncope,  which  may  occur 
anywhere  and  in  any  climate,  high  atmosphei-ic 
temperature,  whether  natui-al  or  artificial,  being  its 
essential  setiological  factor.  The  other,  of  which 
hyperpyrexia  is  the  most  striking  clinical  feature, 
is  a  well-defined  and  possibly  specific  fever,  having  a 
peculiar  endemicity  and  assuming  at  times  in  the 
endemic  area  almost  epidemic  characters.  Like 
yellow  fever,  dengue,  tropical  elephantiasis,  and  other 
tropical  diseases,  this  second  form  of  heat-stroke  occurs 
only  in  conditions  of  high  atmospheric  temperature ; 
but,  as  with  these  diseases,  it  by  no  means  follows 
that,  though  occurring  in  high  temperature,  it  is 
caused  by  high  temperature.  To  obviate  confusion, 
and  following  the  example  of  Dr.  L.  Sambon,  I  shall 
describe  this  disease  under  its  ancient  name  Siriasis. 

Besides  these  two  well-defined  morbid  states 
associated  with  high  atmospheric  temperatures  there 
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is  another,  but  ill-defined,  group  of  heat-stroke  cases 
which,  to  all  appearance,  result  exclusively  from  ex- 
posure to  the  direct  rays  of  the  sun.  These  cases 
might  he  classified  under  the  term  Sv.n-traumatism. 

Although  not  all  of  them  strictly  classifiable  as 
fevers,  in  deference  to  custom  and  for  convenience  I 
shall  describe  these  three  phases  of  so-called  "  heat- 
stroke "  in  this  place  and  as  a  group. 

HEAT-EXHAUSTION. 

Definition. — Sudden  faintness,  or  fainting, 
brought  about  by  exposure  to  high  atmospheric 
temperature. 

.Etiology. — The  healthy  human  body,  when 
untrammelled  by  unsuitable  clothing,  when  not 
exhausted  by  fatigue  or  excesses,  when  not  clogged 
by  surfeit  of  food,  by  alcoholic  drinks  or  by  drugs, 
can  support  with  impunity  very  high  atmospheric 
temperatures.  In  many  parts  of  the  world  men  live 
and  work  out  of  doors  in  temperatures  of  100°  or 
even  of  120°.  Many  industries  are  carried  on  at  tem- 
peratures far  above  this  ;  glass-blowing,  sugar-boiling, 
for  example.  The  stokers  of  steamers,  especially  in 
the  tropics,  discharge  for  hours  their  arduous  duties 
in  a  temperature  often  over  150°  F. 

When,  however,  the  physiological  activities  have 
become  impaired  by  disease,  especially  by  heart 
disease,  kidney,  liver,  or  brain  disease,  by  malaria,  by 
alcoholic  or  other  excesses,  by  fatigue,  by  living  in 
overcrowded  rooms  ;  or  when  the  body  is  oppressed 
by  unsuitable  clothing  ;  or  in  the  presence  of  a  com- 
bination of  some  of  these,  then  high  atmospheric 
temperatures  are  badly  supported,  the  innervation 
of  the  heart  may  fail,  and  syncope  may  ensue. 
Chevers,  than  whom  few  have  had  better  oppor- 
tunities of  forming  a  sound  opinion,  speaking  of 
this  subject,  says:  "Numerous  as  the  constitutional 
causes  of  heat-strokes  are,  all  Indian  experience 
combines  to  show  that  drunkenness  is  the  chief." 
The  tropical  practitioner  will  do  well  to  bear  this 
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remark  in  mind  ;  it  applies  not  only  to  heat- 
exhaustion,  but  also  to  all  forms  of  disease  grouped 
under  the  term  "  heat-stroke." 

Heat-exhaustion,  then,  is  one  foi-m  of  what,  when 
tlie  subject  of  it  happens  at  the  time  to  be  exposed 
to  the  sun,  is  called  "  sun-stroke,"  or  when  the  patient 
happens  to  be  at  the  time  under  cover  is  called  "  heat- 
stroke." In  nine  cases  out  of  ten  this  sun-stroke,  or 
heat  stroke,  simply  means  syncope ;  syncope  caused 
by  solar  or  atmospheric  heat,  or  a  combination  of 
these,  acting  on  a  body  whose  resistance  has  been 
impaired  by  disease,  or  by  trying,  unphysiological 
conditions.  This  form  of  heat-stroke,  consequently, 
has  no  special  geographical  distribution  and  no  special 
morbid  anatomy  or  pathology.  For  obvious  reasons 
it  is  most  apt  to  occur  in  warm  weather,  and  in 
ti'opical  climates  ;  and  on  this  account  its  recognition, 
prevention,  and  treatment  have  special  claims  on  the 
students  of  tropical  medicine. 

Symptoms. — When  attacked  Avith  heat-ex- 
haustion the  patient  feels  giddy,  and  perhaps  stag- 
gers and  falls.  He  is  pale ;  his  pulse  is  small,  soft, 
and  perhaps  fluttering ;  his  breathing  is  shallow, 
perhaps  sighing,  never  stertorous ;  his  pupils  are 
dilated ;  his  skin  is  cold ;  his  temperature  is  sub- 
normal ;  and  he  may  be  partially,  more  rarely  wholly, 
unconscious.  Usually  after  a  short  time  he  gradually 
recovers  ;  very  likely  with  a  splitting  headache  and 
feelings  of  prostration.  In  a  small  proportion  of 
cases  the  faint  is  not  recovered  from,  and  death 
ensues. 

Treatment. — In  syncopal  heat-stroke  the  patient 
should  be  laid  at  once  on  his  back  in  a  cool,  airy,  and 
shaded  place.  His  clothes  should  be  loosened,  a  little 
water  dashed  on  his  face  and  chest,  and  ammonia 
held  to  his  nostrils.  If  necessary,  a  stimulant  may 
be  given  by  the  mouth,  or  injected  into  the  rectum 
or  hypodermically.  It  is  a  mistake  to  douche  these 
cases  too  freely.  The  object  is  I'ather  to  stimulate 
than  to  depress. 
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6IRIASIS. 

Defiiiilioii. -An  acute  disease  developing  in 
the  presence  of  higli  atmospheric  temperature,  and 
characterised  by  sudden  incidence  of  hyperpyrexia, 
coma,  and  extreme  pulmonary  congestion. 

Nomeiiclatui-e.-This  is,  perhaps,  the  most 
important  of  the  several  diseases  covered  by  those 
loosely  used  terms — sun-stroke,  heat-stroke,  cottp  de 
sohil,  insolation,  heat  -  apoplexy,  heat  -  asphyxia, 
thermic  fever,  and  so  forth.  As  stated,  1  have 
followed  Dr.  Sambon  in  adopting  the  name  siriasis, 
because  this  term,  whilst  it  is  distinctive,  embodies 
no  aitiological  theory ;  it  has  the  further  merit  of 
being  the  most  ancient  of  the  many  names  applied  to 
the  disease. 

The  g^eograpliical  tlistribiitioii  of  siriasis 
appears  to  be  remarkably  restricted.  It  is  true 
that  this  type,  or  what  passes  for  this  type,  of 
disease  has  been  reported  as  occurring  in  many 
countries.  On  careful  examination  it  will  be 
found  that  a  large  proportion  of  the  reputed  cases 
are  really  examples  of  other  diseases,  more  especially 
of  cerebro-spinal  fever,  apoplexy,  tubercular  menin- 
gitis, delirium  tremens,  pernicious  malaria,  or  some 
other  phase  of  acute  disease,  but  not  of  true 
siriasis.  According  to  Sambon,  hyperpyrexial  heat- 
stroke is  rigidly  confined  to  certain  low-lying,  sea- 
coast,  districts,  and  to  the  valleys  of  certain  rivers. 
It  is  never  found  in  high  lands,  nor  above  a  relatively 
low  altitude — 600  feet. 

It  is  unknown  in  Europe.  The  endemic  areas 
are — in  America,  the  east  coast  littoral  of  the  United 
States,  more  especially  in  the  great  towns,  the  Mis- 
sissippi valley,  the  coast  of  the  Gulf  of  Mexico,  the 
valleys  of  the  Amazon  and  of  the  La  Plata,  and  the 
South  Atlantic  coast;  in  Africa,  the  valley  of  the 
Nile,  the  coasts  of  the  Red  Sea,  and  a  low-lying 
part  of  Algeria,  near  Biskra  j  in  Asia,  Syria,  the 
valleys   of  the  Indus   and  Ganges,  Lower  Burma, 
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Tonquin,  and  south-east  China ;  m  Australia,  the 
Murray  River  district,  the  Queensland  coast,  and, 
possibly,  the  plains  of  Sydney.  No  doubt  it  occurs 
elsewhere  in  corresponding  meteorological  and  telluric 
conditions ;  but,  undoubtedly,  many  large  areas  in 
the  tropical  world,  and  especially  so  the  interior  of 
continents,  are  exempt  from  siriasis.  It  is  not  met 
with  on  the  high  seas,  although  it  is  well  known  on 
ships  in  the  narrow,  land-locked  Red  Sea  and  Persian 
Gulf. 

JEtiology.— Newcomers  to  the  endemic  areas 
and  Europeans  are  more  liable  than  natives  or  long 
residents.  Apparently,  long  residence  confers  a  rela- 
tive immunity,  although  not  an  absolute  exemption. 

All  ages  and  both  sexes  are  susceptilsle  ;  but,  in 
consequence  of  their  habits  and  more  frequent  ex- 
posui'e  to  the  predisposing  and  immediate  causes, 
men  are  more  subject  to  siriasis  than  are  women. 

Predisposing  influences  similar  to  those  in  heat- 
syncope  and  sun-traumatism  powerfully  influence 
the  liability  to  siriasis.  Amongst  these  are  all 
physiological  depressants  ;  notably  intemjaerance, 
fatigue,  overcrowding,  unsuitable  clothing,  malaria, 
acute  disease,  and,  also,  chronic  organic  diseases  of 
the  important  viscera. 

Siriasis  has  generally  been  attributed  to  a  direct 
action  of  atmospheric  or  solar  heat  on  the  body. 
Many  theories  of  the  modus  operandi  of  this  assumed 
cause  have  been  advanced.  Among  these  may  be 
mentioned  superheating  of  the  blood  by  the  high  tem- 
perature of  the  surrounding  atmosphere ;  paralysis 
of  the  thermic  centres  causing  («)  over-production 
of  heat,  or  (b)  retention  of  body-heat ;  pressure  on 
the  brain  by  expansion  from  heating  of  the  cerebro- 
spinal fluid  ;  vaso-motor  paresis  ;  paresis  of  the  heart 
ganglia ;  excess  of  carbonic  acid  in  the  blood  ;  coagu- 
lation of  myosin ;  suppression  of  sweat  ;  deficient 
serosity  of  the  blood  from  excessive  sweating,  and 
so  forth. 

It  is  well  known  that  neither  high  atmospheric 
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teniperatiu-e  fer  se,  nor  high  bodily  temperature, 
unless  the  latter  be  associated  with  some  special 
toxins,  gives  rise  to  symptoms  at  all  like  those  of 
siriasis.  Considering  these  two  facts,  and  at  the 
same  time  the  peculiar  and  capricious  distribution  of 
the  disease,  the  circumstances  that  its  prevalence 
curve  does  not  always  correspond  with  the  atmo- 
spheric temperature  curve  ;  that  the  degree  of 
prevalence  varies  in  the  endemic  area  from  year  to 
year  ;  that  it  is  not  most  prevalent  in  the  hottest 
years,  seasons,  or  places;  that  it  becomes  epidemic 
at  times  ;  that  it  runs  a  definite  course  ;  that  it  may 
relapse ;  that  in  many  instances  it  has  definite  pre- 
monitory symptoms ;  that  it  has  peculiar  lesions ; 
and  that  it  tends  to  terminate  by  crisis  ;  in  other 
words,  that  it  behaves  like  pneumonia  or  any  other 
speci6c  fever,  Sambon  has  boldly  asserted  that  siriasis 
is  a  germ  disease,  like  yellow  fever  or  dengue,  and, 
like  these,  is  caused  by  some  organism  which  demands 
for  its  development  a  high  atmospheric  temperature 
and  certain,  as  yet  unknown,  local  conditions.  Time 
will  show  how  far  this  hypothesis  is  correct.  In  my 
opinion  it  has  more  in  its  favour  than  any  of  the 
many  theories  that  have  been  based  on  a  purely 
thermic  etiology. 

Symptoms.— Though  sometimes  coming  on  sud- 
denly during  exposure  to  the  sun,  siriasis  is  very 
often  preceded  by  a  distinct  prodromal  stage.  It  is 
very  often  developed  independently  of  any  direct 
exposure  to  the  sun ;  not  unfrequently  the  attack 
comes  on  during  the  night. 

Among  prodomata  which  may  show  themselves 
with  greater  or  less  distinctness  for  an  hour  or  two, 
or  even  for  a  day  or  two,  before  the  full  development 
of  the  attack,  may  be  mentioned  great  disinclina- 
tion for  exertion,  pains  in  the  limbs,  drowsiness, 
vertigo,  headache,  mental  confusion,  sighing,  anorexia, 
thirst,  intolerance  of  light — sometimes  accompanied 
by  chromatic  aberrations  of  vision,  suffused  eyes, 
nausea  and  perhaps  vomiting,  prrecordial  anxiety. 
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sometimes  a  sense  of  impending  calamity,  a  hys- 
terical tendency  to  weep,  a  very  hot  dry  skin,  and  a 
quickened  pulse.  Longmore  called  attention  to  ex- 
cessive irritability  of  the  bladder  as  a  common 
prodromal  symptom.  This  is  a  valuable  and  easily 
recognised  danger-signal  when  present,  and  one  the 
significance  of  which  has  been  confirmed  and  empha- 
sised by  subsequent  writers ;  it  is  possible,  however, 
that  its  frequency  has  been  exaggerated. 

Though  generally  present  in  gi-eater  or  less  degree, 
and  for  a  longer  or  shorter  time,  in  many  instances 
these  prodromal  symptoms  are  not  remarked,  the 
first  indication  of  anything  wrong  being  perhaps  a 
short  stage  of  restlessness,  or  possibly  of  wild  de- 
lirium. This  brief  preliminary  stage  rapidly  cul- 
minates in  coma,  complete  unconsciousness,  and  high 
fever,  quickly  passing  into  hyperjjyrexia. 

Wood  thus  describes  the  symptoms  of  the 
developed  attack  : — "  Total  insensibility  was  alwaj's 
present,  with,  in  rare  instances,  delirium  of  the  talka- 
tive form,  and  still  more  rarely  the  capability  of  being 
.roused  by  shaking  or  shouting.  The  breathing  was 
always  affected,  sometimes  rapid,  sometimes  deep  and 
laboured,  often  .stertorous,  and  not  rarely  accom- 
panied by  the  rattle  of  mucus  in  the  trachea.  The 
face  was  often  deeply  sufiiised,  sometimes  with  the 
whole  face  deeply  cyanosed.  The  conjunctiva  was 
often  injected,  the  pupils  various— sometimes  dilated, 
sometimes  nearly  normal,  sometimes  contracted.  The 
skin  was  always  intensely  hot,  and  generally,  but  not 
always,  dry  ;  when  not  dry  it  was  bathed  in  a  pro- 
fuse perspiration.  The  intense  burning  heat  of  the 
skin,  both  as  felt  by  the  hand  and  measured  by  the 
thermometer,  was  one  of  the  most  marked  features  of 
the  cases.  The  degree  of  heat  reached  during  life 
was,  in  my  cases,  mostly  108°-109°.  The  pulse 
was  always  exceedingly  rapid,  and  early  in  the  disease 
often  wanting  in  force  and  volume  ;  later  it  became 
irregular,  intermittent,  and  thready.  The  motor 
nervous  system  was  profoundly  affected.  Subsultus 
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tendinum  was  a  very  common  symptom  ;  great  rest- 
lessness was  also  very  often  present,  and  sometimes 
partial  spasms  or  even  violent  general  convulsions. 
The  latter  were  at  times  epileptiform,  occurring  spon- 
taneously, or  they  were  tetanoid,  and  excited  by 
the  slightest  irritation.  Sometimes  the  spinal  cord 
appeared  to  be  paralysed,  the  patient  absolutely  not 
moving." 

The  pupils,  unless  immediately  before  death,  when 
along  with  the  other  sphincters  they  relax,  are  con- 
tracted. The  reflexes  are  partially  or  wholly  in 
abeyance.  There  may  also  be,  especially  in  the 
graver  cases,  free  watery  purging,  the  dejecta,  as 
well  as  the  skin  of  the  patient,  emitting  a  peculiar 
and  distinctive  mousey  odour.  The  scanty  urine 
may  contain  blood  corpuscles,  albumin,  and  casts. 

Different  writers  mention  a  variety  of  what  may 
be  described  as  minor  symptoms.  They  vaiy  in 
different  cases,  and  are  by  no  means  always  present 
or  characteristic.  Whether  these  minor  symptoms 
are  present  or  not,  in  siriasis  the  essential  symptoms — ■ 
high  fever  and  profound  nervous  disturbance,  gener- 
ally associated  with  insensibility — are  invariably  in 
evidence. 

Unless  active  measures  to  lower  temperature  are 
taken  early  in  the  progress  of  the  case,  and  unless 
these  measures  are  vigorously  carried  out,  in  the  great 
majority  of  instances  death  will  occur  within  a  few 
hours,  or  even  minutes,  of  the  onset  of  insensibility. 
The  immediate  cause  of  death  is  generally  the  failure 
of  respiration.  Rarely  do  cases  linger  for  a  day  or 
two.  Partial  recovery  is  sometimes  followed  by  re- 
lapse. In  favourable  cases  the  disease  usually 
terminates  by  crisis.    Convalescence  is  rapid. 

Mortalily.— As  might  be  supposed,  some  types 
of  heat-stroke  are  much  more  dangerous  than  others ; 
siriasis  infinitely  more  so  than  ordinary  heat-ex- 
haustion. Treatment,  if  early  instituted  and  judi- 
ciously carried  out,  has  undoubtedly  a  powerful 
influence  in  reducing  mortality.     Taking  one  type 
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of  heat-stroke  with  another,  the  case  mortality  among 
English  troops  in  India  is  about  one  in  four  ;  in 
the  year  1892,  of  223  European  soldiers  admitted  to 
hospital  for  heat-stroke  61  died. 

Morbid  anatomy.— A  notable  feature  is  the 
early  appearance  of  ongor  mortis.  The  blood  is  re- 
markably fluid,  or  but  feebly  clotted.  The  venous 
.system  is  loaded,  dark  fluid  blood  pouring  from  the 
phenomenally  engorged  lungs  and  other  Adscera 
on  section.  Both  blood  and  muscles  are  said  to  yield 
an  acid  reaction  more  or  less  pronounced.  It  has 
been  stated  that  the  red  blood  corjDuscles  are  crenated, 
and  do  not  form  rouleaux.  If  the  post-mortem  ex- 
amination is  made  shortly  after  death  and  before 
decomposition  changes  have  set  in,  the  heart  in  early 
rigor  mortis,  particularly  the  left  ventricle,  will  be 
found  to  be  remarkably  rigid  ;  this  rigidity  is  some- 
times described  as  being  of  woodeny  hardness. 
There  may  be  some  venous  congestion  of  the 
meninges,  but  the  brain  itself  shows  no  important 
vasculai^,  or  naked -eye,  changes.  The  intestinal 
mucosa,  as  well  as  that  of  the  stomach,  is  swollen  and 
exhibits  patches  of  congestion. 

Patliology. — As  may  be  gathered  from  the 
remarks  on  setiology,  the  pathology  of  siriasis,  so  far, 
is  in  a  very  unsettled  state,  and  will  continue  to  be 
so  until  the  essential  cause  of  the  disease  has  been 
finally  determined. 

Diag:nosis. — The  presence  of  high  fever  is  sufli- 
cient  to  diflferentiate  siriasis  from  sudden  insensibility 
caused  by  uraemia,  by  diabetic  coma,  by  alcoholic  and 
opium  poisoning,  and  by  all  similar  toxic  conditions 
Cerebral  hfemorrhage,  pai'ticularly  pontine,  may,  after 
some  hours,  be  followed  by  high  temperature ;  but 
here  the  febrile  condition  follows  the  insensibility, 
whereas  in  heat-stroke  the  febrile  condition  precedes 
insensibility.  The  diagnosis  from  a  cerebral  malarial 
attack  may  be  very  diflicult  ;  chief  reliance  has  to  be 
placed  on  the  history — if  obtainable,  on  the  condition 
of  the  spleen,  and,  especially,  on  the  result  of  micro- 
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scopic  examination  of  the  blood.  Malarial  fevers, 
and  the  early  stages  of  the  eruptive  fevers  in  children, 
ai-e  very  apt  to  be  regarded  as  heat-stroke,  particularly 
if  there  has  been  recent  exposure  to  a  hot  sun. 
Cerebro-sjiinal  fever,  so  often  mistaken  for  siriasis, 
may  be  recognised  by  the  occipital  retraction,  the 
irregular  pupils,  the  frequent  occurrence  of  strabismus, 
the  comparatively  low  and  fluctuating  temperature, 
the  associated  herpes,  the  initial  rigoi',  and  its  long 
duration. 

Treatment. — In  all  fulminating  fevers,  including 
siriasis,  occurring  in  warm  climates,  if  malaria  be  sus- 
pected, particulai'ly  if  the  parasite  be  discovered  in 
the  blood,  quinine  should  be  injected  hypodermically 
at  once — seven  to  ten  grains  of  the  hydrochloride;  this 
dose  should  be  repeated  three  or  four  times  at  intervals 
of  four  hoars.  In  every  case  of  siriasis,  whether  it 
has  been  deemed  advisable  to  administer  quinine 
or  not,  attention  must  at  once  be  given  to  reduce 
temperature  by  such  rapidly-acting  measures  as  the 
cold  bath,  or  ice  applied  in  various  ways  to  the  head 
and  body.  Antipyrin,  antifebrin,  and  all  other  anti- 
pyretic drugs  are  of  very  little  service,  even  if,  in 
consequence  of  their  depressing  action  on  the  heart, 
they  be  not  actually  dangerous  ;  in  all  serious 
cases  of  siriasis,  these  drugs  must  be  carefully 
avoided.  Chandler  (New  York  Med.  Hec,  June  5th, 
1897),  speaking  from  an  experience  of  197  cases 
in  which  the  mortalit}'  amounted  only  to  twelve, 
gives  some  excellent  directions  for  the  management  of 
hyperpyrexial  cases.  He  directs  that  the  patient  be 
placed  undressed  on  a  stretcher,  the  head  end  of 
which  is  raised  slightly  so  as  to  facilitate  the  escape 
of  involuntary  evacuations  and  to  provide  for  drain- 
age. A  thermometer  is  kept  in  the  rectum.  The 
body  is  covered  with  a  sheet  upon  which  are  laid 
numei'ous  small  pieces  of  ice,  larger  pieces  being 
closely  packed  about  the  head.  Iced  water  is  then 
allowed  to  drip  for  tliirty  or  forty  minutes  on  the 
patient  from  drippers  hung  at  an  elevation  of  from 
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five  to  ten  feet.  A  fine  stream  of  iced  water  poured 
on  the  forehead  from  an  elevation  will  act  as  a 
stimulant  and  ronser  ;  this  is  a  very  powerful  measui-e, 
and  must  not  be  kept  up  for  longer  than  one  or  two 
minutes.  A  hypodermic  injection  of  forty  minims 
of  tincture  of  digitalis  is  given  as  soon  as  possible,  its 
administration  being  preceded  in  the  case  of  plethoric 
patients  showing  much  arterial  tension  (but  not  other- 
wise) by  a  small  bleeding.  The  application  of  cold 
should  be  at  once  discontinued  so  soon  as  the  thermo- 
meter in  the  rectum  has  sunk  to  104°,  or,  in  cases 
of  simple  thermic  fever  in  which  the  temperature 
has  not  exceeded  106°,  when  it  has  fallen  to  102°. 
If  these  powerful  antipyretic  measures  are  carried 
beyond  this  point  the  fall  of  temperature  may  con- 
tinue below  the  normal,  even  to  as  low  as  91°,  and 
dangerous  collapse  ensue. 

On  discontinuing  the  iced  slieet,  the  patient 
should  be  wrapped  in  a  blanket,  and  hot  bottles 
applied  to  limbs  and  trunk.  Very  likely  perspira- 
tion, a  very  favourable  sign,  will  then  set  in. 
Stimulants  may  now  be  necessary.  Strychnine, 
owing  to  the  marked  tendency  to  convulsions  pre- 
sent in  heat-stroke,  must  on  no  account  be  used 
as  a  cardiac  stimulant.  Convulsions  are  best  con- 
trolled by  cautious  chloroform  inhalations.  As 
death  in  heat-stroke  generally  results  from  failure 
of  respiration.  Chandler  strongly  i-ecommends  arti- 
ficial respiration  when  the  breathing  threatens  to 
become  suspended  ;  he  claims  to  have  obtained  some 
marvellous  results  from  this  expedient.  It  should  be 
kept  up  for  half  an  hour  or  longer. 

During  convalescence  great  care  must  be  exercised 
to  shield  the  patient  from  all  influences  calculated  to 
provoke  I'elapse. 

SUN  TRAUMATISM. 

There  is  a  large,  ill-defined,  and  difficult-to-define 
class  of  heat-stroke  cases,  which  belong  neither  to 
the  category  of  lieat-exliaustion  .nor  to   the  very 
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definite  ami  probably  specific  disease  described  under 
the  name  siriasis.  The  morbid  phenomena  in  this 
class  of  sun-iuduced  disease  are  attributable,  appar- 
ently, to  a  peculiar  physical  action  of  the  direct 
rays  of  the  sun  on  the  tissues.  To  this  category 
belong,  it  seems  to  me,  those  sudden  deaths  occurring 
without  warning  during,  and  manifestly  in  conse- 
quence of,  exposure  to  the  sun.  Such  may  have 
been  the  sudden  deaths  described  by  Parkes, 
Maclean,  Fayrer,  and  others,  in  which  soldiers  in 
the  excitement  and  stress  of  battle,  while  oppressed 
with  thick  clothing  and  heavy  accoutrements  and 
exposed  to  a  blazing  sun,  suddenly  fell  forward  on 
their  faces  and,  after  a  few  convulsive  gasps,  died. 
In  these  instantaneously  fatal  cases  the  paralysis  of 
the  heart  or  respiration  seems  to  be  of  the  nature  of 
shock,  as  from  a  blow  or  other  sudden  and  violent 
impression  on  the  encephalon. 

Doubtless,  indeed  it  is  a  well-known  fact,  the 
strain  undergone  in  these  and  similar  circumstances 
may,  in  some  instances,  cause  an  apoplexy  or  rupture 
of  some  description  in  tissues  prepared  for  such  a 
cataclysm  by  morbid  degenerations  of  long  standing. 

Besides  these  there  is  another  type  of  case  in 
which,  after  prolonged  exposure  to  the  sun,  a  febrile 
condition  is  established.  This  is  sometimes  of  great 
severity,  being  characterised  by  intense  headache,  a 
rapid  full  pulse,  a  pungent  dry  skin,  intolerance  of 
light,  sound  and  movement,  and  occasionally  by  vomit- 
ing or  delirium.  This  condition  suggests  meningeal  con- 
gestion, possibly  inflammation.  The  acute  phase  may 
be  quickly  recovered  from,  or  it  may  prove  very 
persistent  and  last  for  days  or  weeks.  It  may  leave 
no  injurious  effects ;  or  it  may  be  followed  by  a 
variety  of  transient  or  more  permanent  morbid 
nervous  phenomena.  Among  the  sequela3  authors 
have  mentioned  tremor,  loss  of  memory,  amaurosis, 
deafness,  various  paretic  conditions,  epilepsy,  insanity, 
persistent  headache,  recurring  headache,  dyspeptic 
conditions.    How   far  these   sequehe   are  entirely 
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attributable  to  sun-exposure,  or  how  far  they  depend 
on  independent  diseases,  as  syphilis  for  example,  the 
local  cerebral  manifestations  of  wliich  may  have 
been  provoked,  though  not  actually  caused,  by  the 
sun-trauniatism,  it  is  not  always  easy  to  say. 

The  morbid  n.iia.tomy,  as  well  as  the  clinical 
symj)toms,  indicates  meningitis  as  a  featui'e  in  these 
instances  of  reputed  sun-traumatism.  Authors  refer 
to  thickenings  and  opacities  of  the  meninges,  and 
even  to  thickening  and  roughening  of  the  calvarium. 

Many  speculations  have  been  advanced  as  to  the 
patliog-cnesis.  Manifestly  it  is  not  altogether,  if  at 
all,  a  question  of  caloric,  for  such  effects  do  not  result 
from  exposure  to  the  heat  of  a  furnace,  however 
intense.  There  appears  to  be  some  special  element 
in  the  solar  spectrum  capable  of  injuriously  affecting 
the  tissues,  particularly  if  they  have  not  become 
gradually  habituated  to  sun-exposure.  That  some 
such  element  does  exist  is  proved  by  the  phenomena 
of  sun-erythema,  of  that  form  of  skin  pigmentation 
known  as  sun-burning,  and,  possibly,  of  leucodermia. 
The  sensation  of  distress  brought  on  by  exposure  to 
a  hot  sun,  which  is  quite  a  different  sensation  from 
that  produced  by  the  heat  of  a  fire,  points  in  the 
same  direction.  In  this  connection  we  are  forcibly 
reminded  of  the  phenomena  of  the  Rontgen  rays  and 
of  their  effects  on  the  tissues. 

Treatment. — Patients  suffering  from  sun-trau- 
matism must  be  kept  as  quiet  as  possible  in  a  cool, 
airy,  and  darkened  room.  For  a  time  the  head 
should  be  kept  shaved  and  cold  applied  to  the  scalp. 
The  bowels  must  be  free,  food  light  and  unstimu- 
lating,  and  alcohol  in  every  form  strictly  forbidden. 
Restlessness  and  insomnia  are  best  treated  by  the 
bromides.  For  a  considerable  time  the  patient  will 
be  conscious  of  loss  of  memoiy,  and  feebleness  of 
intellectual  power  and  of  the  faculty  of  concentra- 
tion He  may  be  irritable,  liable  to  headache,  and 
extremely  sensitive  to  heat — more  particularly  the 
heat  and  glare  of  the  sun.    So  soon  as  he  is  able  to 
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be  moved  lie  must  be  sent  to  a  cold  climate,  and 
there  remain  until  all  trace  of  liis  illness  has  com- 
pletely disaiipeared.  Indeed,  it  is  questionable  if 
the  subject  of  pronounced  sun-trauma  should  ever 
again  risk  the  dangers  of  a  tropical  climate ;  certain 
it  is  that  he  should  not  return  to  the  tropics  so  long 
as  the  slightest  evidence  of  cerebral  trouble  remains. 

For  persistent  headache  and  other  signs  of  chronic 
meningitis,  courses  of  the  iodides  and  bromides, 
repeated  blistering  of  the  neck  and  scalp,  together 
with  careful  dieting  and  general  hygiene,  should  be 
tried.  In  not  a  few  instances,  in  spite  of  the  most 
careful  treatment,  medicinal  and  cliniatic,  serious 
permanent  disease  of  the  encephalon  remains,  giving 
rise  to  various  and  often  incurable  troubles,  and,  very 
commonly,  to  distressing  intellectual  enfeeblemcnt. 

PREVENTION  OF  HEAT-STROKE. 

In  heat-stroke  climates  great  attention  should 
be  paid  to  the  general  health  ;  if  this  be  not  satis- 
factory, exposure  to  the  sun  and  to  high  temperatui-es 
must,  so  far  as  possible,  be  avoided.  Alcoholic 
drinks,  gluttony,  excess  of  animal  food,  too  much 
tobacco  smoking,  in  fact  dissipation  of  all  sorts,  are 
especially  to  be  deprecated.  Individuals  suOering 
from  malarial  or  other  fevers,  or  from  chronic 
liver  or  kidney  disease,  run  great  risk  if  they  are 
careless  about  exposing  themselves  to  the  sun.  Violent 
exercise,  excessive  fatigue,  want  of  sleep,  constipation, 
are  also  to  be  avoided. 

Clothing  ought  to  be  light  and  loose  fitting,  the 
under-earment  being  of  thin  woollen  material.  In 
going  out  in  tlie  sun  the  head  must  be  protected  by 
a  wido  V)rimmed  pith  hat  protecting  the  temjiles  and 
neck  as  well  as  the  top  of  the  head.  This  hat  should  be 
lined  with  .somecoloured  (orange,  Duncan)  material  and 
so  constructed  as  to  admit  of  free  ventilation  around  the 
head.  A  pad  of  cotton  sewn  into  the  back  of  the 
coat  in  such  a  way  as  to  protect  the  spine  is  a  wise 
measure,  and    one  adopted  by  experienced  sports- 
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men  in  India.  The  plienoinena  connected  witli  the 
llojitgen  rays  suggest  the  possibility  that  tliere  may 
be  solar  rays,  other  than  the  ordinary  heat  rays, 
which,  although  they  may  be  able  to  pass  thi'ough 
organic  materials,  can  nevertheless  be  arrested  by 
metals.  If  this  be  true  for  the  sun  as  well  as  for 
the  Rontgen  rays,  a  useful  addition  to  the  sun  hat 
would  be  a  thin  plate  of  some  light  metal  placed 
between  the  layers  of  pith  constituting  the  basis  of 
the  ordinary  solar  to])ee.  A  sheet  of  tinfoil  or  other 
light  metal  would  not  perceptibly  add  to  the  weight 
of  the  head-gear.  A  white  umbrella,  lined  with  green 
or  orange,  ought  never  to  be  despised.  Tinted  (smoke 
colour)  goggles  are  probably  a  protection,  as  they 
certainly  are  a  great  comfort  in  mitigating  solar  glare. 

Rooms  should  be  kept  dark  during  the  day,  and 
cooled  by  means  of  punkahs,  tliertnantidotes,  tatties, 
Venetians,  and  other  contrivances.  In  barracks  and 
ships  there  must  be  no  overcrowding.  In  very 
hot  weather  European  soldiers  should,  if  possible, 
sleep  under  punkahs.  Military  drills  should  be 
reduced  to  a  minimum,  and  take  place  in  the  cool  of 
the  morning  only,  and  after  the  soldier  has  had  a 
cup  of  tea  or  coffee  and  some  light  food.  Marches 
should  be  short,  interrupted  by  frequent  halts,  and 
be  got  through  if  possible  in  the  early  morning. 
While  marching  the  men  ought  to  be  in  open  order, 
relieved  of  all  unnecessary  weights,  belts  and  cloth- 
ing, and  well  supplied  with  water.  Camps  should 
be  pitched  in  cool  and  airy  spots  and  oa  turf  and 
under  large  spreading  trees  free  from  undergrowth. 
Double  canvas,  and  grass  or  boughs  laid  ou  the  wall 
of  the  tent,  will  do  much  to  mitigate  the  temperature 
within. 
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CHAPTER  XX. 

UNCLASSED  FEVERS  OF  THE  TROPICS. 

There  can  be  little  doubt  but  that  in  the  tropics  there 
are  a  number  of  Jevers  specifically  distinct  from  any 
of  the  foregoing,  and  also  from  the  better-known 
fevers  of  temperate  climates.  Such  fevers  are  con- 
stantly met  with  and  are  a  perpetual  puzzle  to  the 
conscientious  diagnostician.  Up  to  the  present, 
little,  if  anything,  of  a  truly  scientific  character 
has  been  done  towards  describing,  separating,  and 
classifying  them.  Some  attempts  have  been  made  to 
arrange  these  imperfectly  diSerentiated  fevers  on  a 
clinical  basis  ;  but,  until  their  causes  have  been 
discovered  and,  above  all,  until  they  have  been  studied 
in  reference  to  any  possible  connection  they  may 
have  with  the  malaria  parasites,  with  Micrococcus 
melitensis  and  with  Bacillus  typhosus,  anything  like 
a  sound  classification  and  description  has  to  be  post- 
poned. So  far  as  known,  they  are  not  associated 
with  distinctive  exanthems  or  even  with  distinctive 
visceral  lesions ;  a  circumstance  which  has  contributed, 
doubtless,  to  retard  our  knowledge  in  a  very  important 
department  of  tropical  medicine.  Another  circum- 
stance whicli  has  retarded  progress  in  this  matter  is  the 
unscientific  classification  of  fevers  formerly  adopted  by 
our  military  medical  authorities,  to  which  militai-y 
medical  officers  have  been  obliged,  or  liave  elected,  in 
great  measure  to  conform.  Itwould  seem  that  until  quite 
recently  every  case  of  fever  of  short  duration,  as  well  as 
those  cases  which  show  an  intermittent  character, 
had  to  appear  in  the  Army  Returns  as  "  ague." 
This  misleading,  slovenly,  not  to  say  dangerous, 
practice  must  liave  had  a  powerful  infiuence  in 
retarding  the  study  of  the  pyretology  of  the  tropics, 
at  all  events  by  our  principal  medical  pioneers  there 
—the  army  surgeons. 
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Recently,  Crombie  has  attempted  a  classification 
of  these  fevers  on  a  clinical  basis,  which,  so  fai-  as 
it  goes,  is  of  distinct  value.  His-  remarks  apply 
solely  to  the  fevers  of  India;  but  I  can  recognise 
in  his  descriptions  clinical  forms  which  I  frequently 
met  with  formerly  in  China.  It  is  fair  to  infer  from 
this  latter  circumstance  that,  if  these  fevers  are  found 
in  India  and  China,  they  probably  occur  in  other 
warm  countries. 

Crombie  divides  them  into  simple  coiitiiiiie<l 
fever,  low  fever,  and  noii-iiialarial  remit- 
tent. To  these  I  would  add  yet  anotlier  which, 
from  experience  in  China,  I  regard  as  a  distinct 
clinical  entity,  and  which  from  its  peculiar  feature  I 
would  call  double  coutiiiiie<1  fever. 

|i)imple  continued  fever. — Simple  continued 
fever  generally,  if  not  invariably,  commences  witli  a 
rigor,  the  temperature  rapidly  or  more  slowly  mount- 
ing to  104°,  105°,  or  even  106°.  There  is  headache, 
malaiso,  a  white  furred  tongue,  anorexia,  thirst,  and 
perhaps  vomiting.  The  fever  lasts  usually  from  three 
to  eight  days  ;  occasionally  it  is  prolonged  for  two, 
three,  or  four  weeks.  Crombie  remarks  that  these 
cases  are  particularly  common  in  towns,  and  are 
known  locally  as  Bombay  fever,  Calcutta  fever,  and 
so  forth.  It  might  be  suggested  that  such  fevers 
are  mild  or  aborted  typhoid ;  but  in  the  complete 
absence  of  the  characteristics  of  enteric,  the  insigni- 
ficant mortality,  and  the  freedom  from  complications, 
so  grave  a  diagnosis  does  not  seem  to  be  justified.  It  is 
customary  to  attribute  them  to  heat,  chills,  change  of 
season,  acclimatisation,  irregidarities  in  diet,  exjjosure 
to  the  sun,  and  the  like.  How  far  these  etiological 
speculations  are  correct,  it  is  hard  to  say. 

Low  tever. — Like  the  preceding,  this  type  of 
fever  is  not  an  unusual  one  among  Europeans  in  tlie 
tropics.  Its  characteristics  are  indefinite  duration — 
weeks  or  months,  a  persistent  though  slight  rise  of 
temperature— rarely  above  101-5°  but  never  below 
99°,  anorexia,  debility,  loss  of  flesh,  and  a  tendency 
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to  bilious  diarrhoea.  It  is  unrelieved  by  quinine  or 
arsenic ;  but  it  almost  invariably  responds  to  a 
change  of  aii-,  especially  to  a  trip  at  sea. 

]\on-malarial  reiiiittent. — Crombie  remarks 
that  it  is  a  pity  we  have  no  better  name  for  this  fever, 
which  is  of  very  frequent  occurrence  in  India,  and  is 
one  of  the  most  fatal  of  the  fevers  there.  Remittent 
is  a  misnomer,  for  the  symptoms  are  even  less  remit- 
ting than  those  of  typhoid.  The  temperature  runs 
high,  touching  104°  or  105°  for  a  long  part  of  its 
course.  It  begins  not  unlike  simple  continued  fever. 
By  some  it  is  considered  a  variety  of  typhoid,  not- 
withstanding the  absence  of  many  of  the  symptoms 
of  that  disease.  Hepatic  enlargement  and  congestion 
are  early  and  constant  condition?  ;  but  the  spleen,  as 
a  rule,  is  not  distinctly  enlai'ged. 

"  Bilious  diarrhoea,  in  no  respect  resembling  the 
diarrhQ3a  of  typhoid,  is  also  a  very  frequent  symptom. 
Quinine — often  given  in  large  and  repeated  doses  in 
these  cases — is  not  only  not  useful  but  so  obviously 
adds  to  the  distress  of  the  patient,  without  in  any  way 
producing  an  improvement  in  the  progress  of  the 
symptoms,  that  it  is  very  soon  abandoned.  Mean- 
while, the  temperature  continuing  persistently  high, 
marked  head   symptoms,   especially  delirium  of  a 
muttering  and  irritable  kind,  come   on,  and  the 
patient  may  even,  and  often  does,  pass  into  a  con- 
dition of  coma  from  which  he  can  hardly  be  roused. 
This  condition  of  persistent  high  temperature  without 
marked  remission,  a  distinctly  enlarged  and  congested 
liver,  bilious  diarrhoea,  congestion  on  the  back  of  both 
lungs,  and  a  low,  muttering  delirium,  is  generally 
reached  by  the  eighteenth  to  the  twenty-fourth  day. 
If  coma  supervenes,  the  patient  frequently  dies  about 
this  period.    In  more  favourable  cases,  where  the 
symptoms  are  less  severe,  they  may  continue  for  a 
week  or  two  longer.    In  such  the  average  duration 
of  the  case  is  six  weeks  "  (Crombie). 

Crombie,  although  he  had  seen  this   fever  in 
Europeans,  regards  it  as  being  essentially  a  disease 
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of  natives.  It  is  seldom  met 
thirty,  but  is  frequent  enougl 


with  after  the  age  of 
1  in  childhood. 

Double  coii- 
tiiiiicd    lever. — 

In  South  China 
I  encountered,  both 
in  Amoy  and  in 
Hong  Kong,  a  pecu- 
liar tyjie  of  level-, 
ajjparently  of  little 
gravity  as  alfecting 
life,  but  sufficiently 
distressing  while  it 
lasted.  Thorpe  has 
recently  recorded  a 
case  occurring  in 
W  6  i  -  h  e  i  -  w  e  i . 
The  disease  is 
characterised  by  an 
initial  pyrexial 
stage  of  from  ten 
days'  to  a  fort- 
night's duration, 
followed  by  a  stage 
of  from  three  to 
seven  days'  relative 
or  absolute  apyrexia 
which,  in  its  turn, 
is  succeeded  by 
another  spell  of 
about  ten  days' 
duration  of  smart 
fever,  and  then  by 
convalescence  (Fig. 
48).  Both  in  the 
primary  and  in  the 
terminal  fever  the 
tempera- 
may  rise  to 


ture 


104°     or  104-5= 


Double  Continued  Fever. 
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Ifc  might  be  said  tliat  such  cases  are  relapses 
of  simple  continued  fever  ;  but  as  I  have  seen, 
on  at  least  two  occasions,  the  same  succession 
of  events  occurring  almost  simultaneously  in 
two  patients  living  in  the  same  house — -once  in 
husband  and  wife,  and  once  in  brother  and  sister — 
it  seems  probable  that  this  is  a  special  form  of 
disease,  and  that  the  double  fever  is  a  constant  and 
characteristic  feature.  In  the  case  of  the  brother 
and  sister  the  march  of  their  fevers  was  strictly 
simultaneous,  the  primary  fever,  the  apyretic  in- 
terval, and  the  terminal  fever  occurring  in  both 
patients  on  the  same  days.  Beyond  a  certain  amount 
of  headache  and  febrile  distress  there  are  no  special 
symptoms,  so  far  as  I  have  been  able  to  observe,  nor 
any  special  complications. 

Diag^iiosis. — The  diagnosis  of  these  imperfectly 
differentiated  fevers  is  always  a  difficult  matter, 
specially  so  during  their  early  stages.  Among  other 
possibilities  that  of  typhoid,  of  undulant  fever,  and  of 
malaria,  has  to  be  considered.  The  persistent  absence 
from  the  blood  of  the  malaria  parasite  and  of  pigmented 
leucocytes,  if  vouched  for  by  an  expeinenced  observer, 
and  the  negative  results  attending  administration  of 
quinine,  together  with  the  absence  of  definite  periodi- 
city in  the  symptoms,  of  pronounced  anaemia  and  of 
marked  enlargement  of  the  spleen,  should  be  decisive 
against  malaria.  But,  in  the  present  state  of  our 
knowledge,  it  is  very  hard  indeed  to  exclude  typhoid 
and  undulant  fever  until  the  case  is  well  advanced. 
It  may  be  that  further  experience  of  the  blood  serum 
tests  will  establish  their  title  to  be  regarded  as 
absolutely  pathognomonic  signs.  In  this  event  the 
practitioner  will  have  in  his  possession  an  invaluable 
aid  in  the  diagnosis  of  tropical  fevers.  As  things  arc 
at  present,  in  cases  in  which  there  is  the  slightest 
doubt  it  is  an  excellent  rule  to  regard  all  doubtful 
fevers  as  being  possibly  typhoid. 

Trca-tmcnt. — It  is  well  at  the  commencement 
of  doubtful  tropical  fevers  to  be  as  guarded  in  treat- 
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ment  as  in  diagnosis,  and  to  eschew  active  purgatives, 
to  enjoin  rest  in  bed,  to  place  the  patient  on  a  bland, 
unstimulating  fluid  diet,  and  to  confine  medication  to 
some  innocent  fever  mixture.  There  is  no  specific 
treatment  for  any  of  these  unclassed  fevers.  Each 
case  has  to  be  dealt  with  on  its  own  mei'its  and 
on  general  principles.  Headache  may  be  relieved  by 
cold  applications  to  the  forehead,  by  an  ice  cap,  or, 
especially  if  temperature  rises  high,  by  sponging  and, 
if  not  otherwise  contra-indicated,  by  occasional  doses 
of  antipyrin  or  some  similar  drug.  If  quinine,  on 
the  supposition  that  the  case  is  malarial,  has  been 
freely  tried,  and  without  benefit,  it  must  not  be 
persisted  Avith.  As  already  hinted,  "low  fever"  .should 
be  treated  by  change  of  air,  and  more  especially, 
where  feasible,  by  a  trip  to  sea. 
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SECTION  II. -GENERAL  DISEASES 
OF  UNDETERMINED  NATURE. 


CHAPTER  XXI. 

BERIBERI  (kAKKE,  BAKBIERS). 

DcliiiilioH.— Beriberi  is  a  speci6c  form  of  multiple 
peripheral  neuritis  occurring  endemically,  or  as  an 
epidemic,  in  most  tropical  and  sub-tropical  climates, 
and,  also,  under  certain  artificial  conditions,  in  more 
temperate  latitudes.  The  mortality  is  considerable, 
death  usually  depending  on  heart  paresis. 

Historical.— The  special  nature  of  beriberi  was 
recognised  by  the  Dutch  in  the  early  years  of  their 
intercourse  with  the  East.  Later,  it  was  studied  by 
British  physicians  in  Iiadia,  particularly  by  Mai  corn- 
sen,  Carter,  Waring,  and  Morehead.  It  was  not  until 
a  more  recent  epidemic  in  Brazil  that  beriberi  began 
to  receive  attention  from  the  present  generation  of 
medical  men  ;  and  it  was  not  until  Mr.  Anderson,  of 
St.  Thomas's  Hospital,  and  then  of  Tokio,  Japan,  Dr. 
Simmons,  of  Yokohama,  and  Professors  Scheube  and 
Baelz,  also  of  Tokio,  took  the  matter  up  that  it  was 
studied  by  modern  methods,  accurately  defined,  and 
its  pathology  correctly  apprehended.  Scheube  and 
Baelz  were  the  first  to  show  distinctly  that  beriberi 
is  of  the  nature  of  a  specific  peripheral  neuritis  similar 
to  that  of  diphtheria  and  alcohol,  a  view  which  was 
subsequently  confirmed  and  adopted  by  Pekelharing 
and  Winkler,  and  by  many  other  observers. 

Ocog^rapliicnl  (lisli-ihiilioii.— The  area  of 
the  endemic  distribution  of  Ijcriberi  is  co-extensive 
probably  with  the  tropical  and  sub-tropical  belts ; 
doubtless  it  exists  in  many  places  where  its  presence 
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is  not  generally  suspected.  It  is  the  scourge  of 
many  of  the  mines  and  plantations  of  the  Malay  and 
Eastern  Archipelago.  It  is  apt  to  broaJi  out  among 
+,he  coolie  gangs  engaged  on  extensive  engineering 
works  in  the  tropics,  such  as  the  Panama  Canal  or 
the  Congo  railway.  It  haunts  the  Dutch  army  in 
Sumatra,  and  used  to  be  common  enough,  until  better 
hygienic  methods  prevailed,  in  the  British  armies  in 
India.  It  is  at  home  in  many  parts  of  Japan,  par- 
ticularly in  her  large,  low-lying,  damp,  over-crowded 
cities.  It  occurs  in  China,  Manila,  the  Eastern 
Peninsula,  India  and  Africa.  It  is  prone  to  break 
out  in  gaols,  in  schools,  in  ships.  Sometimes,  as  an 
epidemic  wave,  it  passes  over  a  tropical  country, 
as  was  the  case  in  the  early  'sixties  in  Brazil,  where 
it  still  lingers.  Sometimes  sporadic  cases  crop  up 
here  and  there.  Generally,  when  it  appears  in  a 
community,  it  attacks  large  numbers,  picking  out 
particular  houses  and  districts.  Lately  we  had 
an  account  of  a  small  epidemic  among  a  group  of 
Western  Australian  natives,  and  also  among  Chinese 
on  the  eastern  seaboard  of  Australia,  a  continent 
where  beriberi  was  formerly  supposed  not  to  exist. 
Similarly,  it  appeared  lately,  apparently  for  the  first 
time,  in  Japanese  immigrants  in  Fiji.  A  little  while 
ago  I  saw  a  case  having  the  history  and  clinical 
features  of  beriberi  from  Lake  Nyassa,  another 
from  the  Upper  Congo,  another  from  Hayti.  We 
hear  of  it  also  from  Havana,  from  New  Caledonia, 
from  the  SandAvich  Islands— all  of  them  places 
not  before  known  to  be  liable  to  this  disease. 
So  that  the  area  is  probably  a  very  extensive 
one.  Indeed,  within  the  last  few  years  it  would 
seem  that  it  includes  the  temperate  as  well  as  the 
tropical  zones.  Recently  beriberi  showed  itself  in 
a  lunatic  asylum  in  Ireland — Richmond  Asylum, 
Dublin;  and  apparently  the  same  disease  has  been 
seen  lately  in  lunatic  asylums  m  the  United  States 
and  in  France,  and  also  among  the  fishermen  on  the 
North  American  coast. 


Symptoms  :  Paraplegic  Cases. 


Symptoms.— Medical  visitors  to  the  native 
hospitals  in  many  parts  of  the  tropical  world  are 


likely  to  have  their  attention 
proportion  of  cases  of  partial 
cederaa  of  the  legs, 
and  of  cases  of  general 
dropsy.  These,  for 
the  most  part,  are 
cases  of  beribei'i. 

Paraplegic 
cases. — On  examin- 
ing one  of  the  para- 
plegic cases  referred 
to  (Fig.  49),  it  will  be 
found  that,  besides 
paraplegia  of  greater 
or  lesser  degree,  thei'e 
is  a  certain  amount 
of  anaesthesia  or  of 
numbness  of  the  skin  ; 
particularly  of  the 
skin  over  the  front 
of  the  tibiae,  the  dorsa 
of  the  feet,  the  sides 
of  the  thighs,  ]>erhaps 
also  of  the  finger  tips, 
and  of  one  or  two 
areas  on  the  arms  and 
trunk.  The  visitor 
may  be  struck  with 
the  thinness  of  the 
patient's  calves,  the 
flabby  state  of  the 
Kastrocnemii ;  and  by 


arrested  by  the 
paraplegia,  of  cases  of 


Fi„'.  40. — Paraplegic  beribuvi.  (Bf»7ic;/.) 


tlie  fact  that  if,  whilst  making  the  examination,  he 
should  handle  these  and  the  neighbouring  muscles 
somewhat  roughly,  particularly  if  he  should  squeeze 
them  against  the  underlying  bones,  the  patient  will 
call  out  in  pain  and  try  to  drag  the  limb  away.  Tiie 
thigh  musclea,  may  be  found  to  be  similarly  tender, 
u 
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and  so  may  the  thenar,  the  hypothenar,  and  the 
arm  muscles ;  like  the  calf  muscles,  these  too  may 
be  wasted  and  flabby.  Very  probably  there  is  a  loss 
of  fat  as  well,  the  pauniculus  adiposus  being  every- 
where very  meagre.  If  tested  electrically,  the  muscles 
exhibit  to  perfection  the  reaction  of  degeneration.  If 
the  knee  reflex  be  tested  in  the  usual  way,  after  the 
first  week  there  will  be  no  response  whatever  ;  nor 
can  any  clonus  be  elicited.  As  a  rule,  all  the  deep 
reflexes  are  lost ;  but  the  superficial  reflexes,  unless 
in  extreme  conditions  of  paresis  and  muscular  atrophy, 
are  usually  present  and  more  or  less  active.  If,  in  severe 
cases,  the  patient  is  set  to  button  his  jacket  or  to  pick 
up  a  pin,  possibly  he  has  a  difliculty  about  it,  or  perhaps 
he  cannot ;  he  may  bungle  and  fumble  like  an  advanced 
ataxic. 

There  is  more  than  ataxia,  however ;  for  the 
hand  grasp  is  so  enfeebled  that  he  may  have  a  difli- 
culty, on  this  account  as  well,  iii  holding  his  rice 
bowl  and  feeding  himself.  There  is  no  tremor  of  the 
.hands  ;  and  never  or  very  rarely  is  there  any  paresis  of 
the  ocular  muscles,  or  of  the  muscles  of  the  face,  of 
mastication,  of  the  tongue,  or  of  the  pharynx.  The 
sphincters  and  bladder  operate  satisfactorily,  and 
the  functions  of  the  alimenlary  canal  are  carried  on 
fairly  well,  although  there  is  often  some  dyspeptic 
distension  and  oppression  after  food.  On  the  patient 
being  aot  out  of  bed  and  started  to  walk,  if  he  is  able 
to  progress  at  all,  his  gait  will  be  mai'kedly  ataxic ; 
but  he  is  not  ataxic  merely,  for,  just  as  with  the 
hands,  it  will  be  seen  that,  in  addition  to  want  of 
co-ordinating  power,  there  is  great  muscular  weak- 
ness. If  he  is  laid  on  the  bed  and  asked  to  raise  his 
legs,  he  is  perhaps  hardly  able  to  get  them  ofi"  the 
mat,  to  cross  them,  or  to  place  them  one  foot  on  top  of 
the  other.  Very  probably  he  is  the  subject  of  marked 
ankle-drop,  so  that  he  drngs  his  toos  when  he  attempts 
in  walking  to  advance  the  foot ;  he  has  therefore  to 
raise  the  foot  very  high,  letting  it  fall  on  the  ground 
with  a  flop  when  he  brings  it  down  again.   His  ataxia 
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and  his  muscular  weakness,  as  well  as  the  partial 
ana3sthesia  from  which  he  suffers,  make  him  adopt  all 
sorts  of  devices  to  assist  him  in  progression  (Fig. 
50). 


Fig.  50. — Paraplegic  licribei-i.    (/JeiiWei/. ) 


Manifestly  these  patients  are  suffering  from  some 
form  of  peripheral  neuritis.     The  general  health  is 
good  for  the  most  part ;  their  tongues  are  clean,  their 
bowels  are  fairly  regular,  and  there  is  nothing  amiss 
u  2 
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with  the  urine.  Digestion,  assimilation,  and  excretion 
go  on  satisfactorily. 

The  heart  and  circulation.  — When  the  heart  is 
examined,  if  the  case  be  at  all  recent  or  moderately 
sevei'e,  attention  is  at  once  ari-ested.  On  inspection 
it  may  be  remarked  that  the  impulse  is  diffuse,  or  is 
obscured  by  pericardial  effusion  ;  that  there  is  epi- 
gastric pulsation;  that  the  carotids  throb  too  violently  ; 
that  there  is  that  peculiar  wobbling,  pulsating  move- 
ment in  the  jugulars  that  denotes  tricuspid  insuffi- 
ciency. On  jDercussion  the  prsecordial  area  is  frequently 
found  to  be  enlarged,  perhaps  very  greatly  enlarged, 
esjDecially  to  the  right ;  and  on  auscultation  loud 
bruits,  usually  systolic  in  rhythm,  may  be  heard. 
Marked  reduplication  of  the  sounds,  particularly  of 
the  second  sound,  is  to  be  noted.  The  auscultator 
may  in  a  large  proportion  of  cases  also  be 
struck  by  the  peculiar  spacing  of  the  intervals 
between  the  sounds.  It  may  be  hardly  possible 
to  tell  by  the  ear  alone  which  is  the  first  pause 
and  which  is  the  second.  They  seem  alike  in  point  of 
duration ;  so  that  the  sounds  of  the  heart  are,  like 
the  beats  of  a  well-hung  pendulum  clock,  evenly 
spaced,  and  not,  as  they  are  in  health,  separated  by  a 
long  and  a  short  interval,  like  the  beats  of  an  ill-hung 
clock.  It  will  also  be  observed  that  the  heart  is  very 
irritable,  becoming  easily  quickened  by  exertion.  It 
will  be  judged,  therefore,  that,  in  addition  to  peripheral 
neuritis,  there  is  serious  disease  in  the  circulatoiy 
system,  particulaidy  in  its  innervation;  that  there  is 
dilatation  of  the  right  side  of  the  heart ;  and  that 
there  is  a  state  of  relaxed  arterial  tension. 

All  these  signs  and  symptoms  vary  in  degree  from 
time  to  time  in  the  same  case,  and  differ  in  degree  in 
different  cases. 

Dropsical  cases. — In  the  next  bed,  perhaps, 
to  the  patient  whose  picture  I  have  tried  to  draw, 
may  be  seen  another  man  suffei'ing  from  apparently 
quite  a  different  affection  (Fig.  51).  He  is  propped  up 
in  bed.    Instead  of  being  thin  and  wasted,  as  the  last 
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patient,  his  face  is  iJuffy 
aud  heavy  ;  his  lips  pos- 
sibly are  slightly  cyan- 
osed;  and  his  arms, 
hands,  trunk,  legs,  and 
feet  are  distended  with 
a?dema.  It  may  be 
thought  from  the  appear- 
ance of  the  oedema  that 
it  is  a  case  of  acute 
nephritis,  and  an 
examination  with  this 
idea  may  be  made  of  the 
scanty,  dark  -  coloured 
urine.  But  this  is  found 
to  be  of  high  specific 
gravity,  and  to  contain  no 
albumm,  or  only  a  mere 
trace ;  so  that  the  case 
cannot  be  one  of  acute 
Bright's  disease.  Care- 
ful obsei-vation  will  dis- 
cover that  the  oedema  is 
somewhat  firmer  than 
that  of  nephritis,  and, 
in  not  a  few  instances, 
that  it  does  not  involve 
the  scrotum.  Occasion- 
ally cases  are  met  with 
in  which  the  oedema  is 
jjeculiarly  localised  and 
fugitive.  Attention  is 
now  directed  to  the 
heart,  and  here  a  bruit 
is  discovered,  besides 
other  evidences  of  dilat- 
ation of  the  organ  and  of  arterial  relaxation,  just  as  in 
the  first  case.  The  lungs  are  now  examined,  and  there, 
too,  one  may  (or  may  not)  discover  signs  of  single  or 
double  hydro-thorax,  although,  probably,  not  to  a  very 
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great  extent.  TJie  lungs  themselves  are  healthy.  On 
getting  him  out  of  bed  it  is  found  that  the  patient  can 
hardly  walk,  partly  from  breathlessness  ;  partly  on  ac- 
count of  mechanical  interference  by  the  dropsy  wth 
the  movements  of  the  legs ;  partly,  perhaps,  from 
some  degree  of  paresis.  He  has  ankle-drop  possibly  ; 
and,  if  firm  pressure  be  brought  to  bear  on  the  calf 
muscles  through  the  oedema,  signs  of  hyperesthesia 
of  the  muscles  may  or  may  not  be  elicited.  Knee-jerk 
is  probably  absent,  and  there  is  numbness  of  the  shins 
and  finger-tips.  The  tongue  is  clean,  the  appetite  fair, 
and  there  is  no  fever.  But  there  may  be  complaint 
of  prsecordial  distress  and  even  pain  ;  this  is  aggravated 
by  a  full  meal,  so  that  the  patient  is  obliged  to  eat 
sparingly.  The  amount  of  urine  is  generally  very 
much  reduced — to  a  few  ounces  even.  In  this  patient, 
therefore,  there  are  the'  same  signs  of  peripheral 
neuritis  and  of  dilatation  of  the  heart  as  in  the 
other  case.  In  addition,  there  is  a  somewhat  firm 
oedema,  which  is  not  altogether  cardiac,  but,  as  its 
character  and  the  circumstances  in  which  it  is  found 
suggest,  is  probably  connected  partly  with  lesion  of 
the  nerves  regulating  urinary  excretion,  and  partly 
with  the  play  of  transudation  and  absorption  in  the 
nutrition  of  the  connective  tissue. 

Mixed  paraplegic  and  dropsical  cases. — 
In  the  next  bed  to  this  patient  there  lies,  perhaps, 
another  case  which  looks  like  a  mixture  of  the  two 
preceding.  There  is  oedema  to  some  extent,  particu- 
larly of  the  shins  and  feet,  about  the  flanks,  sacral 
region  and,  very  generally,  over  the  sternum  and  root 
of  the  neck.  There  is  numbness  of  the  shins,  there 
is  some  ataxia,  there  is  muscular  weakness  and 
hypertesthesia— particularly  of  leg  and  thigh  muscles, 
there  is  absence  of  knee-jerks,  there  is  cardiac  bruit, 
and  there  are  signs  of  dilatation  of  the  heart  and 
relaxed  arterial  tension.  J ust  as  in  other  cases,  the 
general  health  of  the  patient  is  unaffected,  the  tongue 
is  clean,  the  urine  though  scanty  is  otiierwise  normal, 
and  there  is  no  fever. 
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Great  variety  in  degree  and  combination  of 
symptoms.  —  All  through  the  wards  of  the  hospital 
dozens  of  similar  cases  may  be  encountered.  borne 
are  so  trifling  that  they  are  up  and  moving  about 
with  more  or  less  freedom  ;  others  are  so  severely 
smitten  that  they  lie  like  logs  in  their  beds,  unable 
to  move  a  limb  or  perhaps  even  a  finger.  Some 
are  atrophied  to  skeletons  •  others  are  swollen  out 
with  dropsy  ;  and  some  show  just  sufficient  dropsy  to 
conceal  the  atrophy  the  muscles  have  undergone. 
Although  the  cranial  nerves  above  the  seventh  are 
never,  or  very  rarely,  involved,  in  some  it 
will  be  noticed  that  the  laryngeal  muscles  are 
affected,  the  patient  being  unable  to  speak  above  a 
whisper  or  to  produce  an  explosive  cough.  In  one  or 
two  the  abdominal  and  the  perineal  muscles  may  be 
so  profoundly  paralysed  that,  when  cough  is  attempted, 
at  most  a  husky  expiration  is  produced,  whilst  the  belly 
is  bulged  forwards  and  the  perineum  shot  downwards 
by  the  sudden  contraction  of  the  muscles  of  expiration. 

Erroneous  diagnoses.  —  The  novice  in  tropical 
medicine  will  be  greatly  puzzled  for  a  time  over 
these  cases.  I  have  seen  them  diagnosed  as  many 
kinds  of  diseases,  and,  until  I  had  a  little  experience, 
have  so  diagnosed  them  myself.  I  have  seen  them 
called  cardiac  disease,  locomotor  ataxia,  muscular 
rheumatism,  progressive  muscular  atrophy,  ascending 
spinal  paralysis,  and  have  over  and  over  again  seen 
them  relegated  to  that  refuge  for  ignorance— malaria, 
and  called  "malarial  rheumatism,"  or  "malarial 
paralysis,"  or,  more  pedantically,  "malarial  para- 
plegia," or  "malarial  neuritis."* 

If  the  visitor  has  the  curiosity  to  examine  the 

*  Dr.  Straohan  has  described  (Practitioner,  1897,  P-  '^''.''') 
form  of  nudtiple  peripheral  neuritis  which  lie  calls  "malarial. 
The  disease  is  endemic,  and  very  common  in  Jamaica.  It  diffors 
from  beriberi  inasmuch  as  it  is  not  attended  with  redema,  is 
frequently  attended  with  implication  of  the  cranial  nerves, 
and  is  rarely  fatal.  We  have  no  accounts  of  any  similar  disease 
from  other  tropical  countries.  Troliably, 'therefore,  Dr.  Stiachan  s 
neuritis  is  not  malarial,  but  depends  on  some  cause  peculiar,  so 
far  as  known,  to  Jamaica.    The  subject  requires  further  stu<ly. 
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blood  of  these  patients,  possibly  in  a  proportion  of 
them  he  will-  find  Filaria  nocturna,  or  some  of  the 
other  bloodworms;  very  likely  he  will  then  think 
that  the  cases  are  forms  of  filariasis,  and  he  may 
construct  theoines  to  explain  how  the  filaria  pro- 
duces tlie  symptoms.  Or,  if  he  examine  the  fajces, 
very  probably  in  over  50  per  cent,  of  the  cases,  or  in 
some  countries  in  nearly  all  the  cases,  he  will  find 
the  ova  of  Ankylostomum  duodenale  and,  probably, 
those  of  Trichocephcdus  dispar  also.  On  this  evidence 
he  may  conclude  that  these  are  cases  of  ankylosto- 
miasis. He  had  better,  however,  not  commit  himself 
to  such  a  diagnosis  until  he  has  ascertained  how  it 
fares  with  the  rest  of  the  population  as  regards  these 
parasites ;  for  he  will  find  that  the  filaria,  the  ankylos- 
tomum, and  the  trichocephalus  are  quite  as  prevalent 
outside  as  inside  the  hospital,  and  m  the  healthy  as 
well  as  in  the  sick. 

Past  Idstory  of  patients. — On  inquiry  he  will  learn 
that  most  of  the  cases  come  from  two  or  three  centres 
where  similar  disease  is  endemic — from  some  par- 
ticular plantation,  mine,  or  village.  He  will  also 
remai'k  that  the  same  places  supply  both  atrophic- 
paralytic  cases  and  dropsical-paralytic  cases ;  and  he 
will  also  learn  that  many  of  the  atrophic  cases  com- 
menced with  dropsical  symptoms.  From  this  he  will 
make  the  important  deduction  that  he  is  dealing,  not 
with  two  diseases,  but  with  two  phases  of  the  same 
disease  ;  that  sometimes  this  disease  assumes  atrophic 
features,  sometimes  dropsical  features,  and  that  some- 
times it  is  of  a  mixed  character.  Many  of  the 
patients  will  give  a  history  of  fever  at  the  outset  of 
their  troubles ;  in  some  there  is  a  history  of  diarrhoea; 
in  some  the  paralytic  or  dropsical  symptoms  develoi^ed 
very  slowly  ;  in  others,  again,  they  came  on  rapidly. 
In  some  there  is  a  history  of  a  similar  attack  the 
previous  year,  or  a  yearly  attack  for  three  or  four 
years  in  succession.  ^  Some  will  tell  that  they  have 
been  ill  for  several  months,  others  that  they  have 
been  ill  for  a  week  or  two  only. 
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Uncertain  course. — Tlie  Aasitoi-  will  learn  that  this 
disease,  which  is  beriberi,  commences  slowly  or 
suddenly  ;  that  it  may  be  preceded  by  a  period  of 
intermitting  languor,  aching  legs,  slowly  advancing 
oedema  of  legs  or  face ;  or  that  the  patient  may  wake 
up  some  morning  and  find  that  during  the  night 
he  has  become  dropsical  or  paretic.  Thus  the  disease 
may  develop  slowly  or  rapidly.  Equally  uncertain  are 
its  progress  and  danger ;  within  a  day  or  a  week,  or  at 
any  time  during  its  course,  it  may  assume  fulminating, 
malignant  characters.  It  may  completely  subside  in 
a  few  days,  or  it  may  drag  on  for  months.  It  may 
get  well  apparently  and  then  relapse.  It  may,  and 
generally  does,  clear  up  completely ;  or  it  may  leave 
a  dilated  heart,  or  ati-ophied  limb  muscles  with  corre- 
sponding deformity.  The  variety  in  the  severity, 
progress,  and  duration  of  beriberi  is  infinite  ;  but  in 
all  cases  the  essential  symptoms  are  the  same — greater 
or  less  oedema,  especially  over  the  shins  ;  muscular 
feebleness  and  hyperesthesia,  especially  of  the  legs ; 
numbness,  especially  over  the  front  of  the  shins  ; 
liability  to  palpitation  from  cardiac  dilatation,  and  to 
sudden  death  from  the  same  cause. 

Progress  of  the  cases. — As  the  visitor  watches 
the  progress  of  the  cases  he  will  be  astonished  that 
those  which  he  thought  examples  of  locomotor  ataxia, 
or  of  progressive  muscular  atrophy,  or  of  ascending 
spinal  paralysis,  gradually  improve,  begin  to  walk 
about,  and  finally  quit  the  hospital  quite  well.  He 
will  be  astonished  to  see,  after  perhaps  a  profuse 
diuresis,  the  bloated  carcass,  that  could  hardly  turn 
itself  in  bed,  rapidly  shrivel  to  little  more  than  skin 
and  bone,  and  assume  all  the  appearances  of  the 
atrophic  cases;  and,  later,  perhaps  after  many  months, 
become  rehabilitated,  and,  in  due  course,  walk 
out  of  the  hospital  quite  well.  He  will  notice  that 
the  cardiac  bruits  come  and  go  ;  that  the  degree  of 
dilatation  of  the  heart  is  subject  to  fluctuations ;  that 
what  .seemed  organic  disease  completely  disappears. 

Cardiac  attacks. — But  he  will  also  be  astonished, 
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as  he  goes  his  rounds,  to  see  so  often  empty  beds 
where  the  day  before  lay  men  whom  he  considered 
by  no  means  seriously  ill  —  certainly  not  dying. 
Some  day  he  will  come  on  a  patient,  whom  the  pre- 
vious day  he  thought  to  be  by  no  means  seriously  ill, 
actually  in  extremis.  The  poor  fellow  is  propped  up 
in  bed,  he  is  struggling  for  breath,  his  face  is  purple, 
his  eyes  are  starting  out  of  his  head,  his  whole  atti- 
tude is  expressive  of  the  utmost  distress ;  he  has  a 
horrible,  tearing,  boring,  crushing  pain  under  his 
sternum  and  in  the  epigastrium  ;  the  vessels  of  his 
neck  are  throbbing  violently,  his  pulse  is  quick,  small, 
intermittent,  and  his  extremities  are  cold.  In  a  short 
time  the  patient  is  dead.  Some  of  the  fatal  cases,  he 
will  note,  die  quite  suddenly  as  if  from  jyncope  ;  but 
most  die  in  the  distressing  way  described,  evidently 
from  paresis  and  over-distension  of  the  right  heart, 
complicated  and  aggravated  by  oedema  of  the  lungs, 
or  by  diaphragmatic  paralysis,  by  hydrothorax,  or  by 
hydropericardium. 

'  Nomenclature  and  classification  in  beriberi. — For 
purposes  of  description,  the  paralytic-atrophic  cases 
are  designated  "dry  beriberi"  or  beriberia  atrophica  3 
the  dropsical  cases,  "wet  beriberi"  or  beriberia 
hydrops  ;  and  those  in  which  there  is  a  combination  of 
both  conditions,  "  mixed  beriberi."  Sometimes  the  cases 
are  classified  according  to  the  rapidity  of  development 
and  gravity  of  symptoms  into  acute  or  pernicious,  sub- 
acute, and  chronic.  None  of  these  classifications  is 
good,  seeing  that  they  all  refer  to  the  same  disease, 
and  that  one  form  may  suddenly  or  more  slowly 
merge  into  the  other. 

jliltiology.— 'S'e.r,  age,  occupatioyi,  etc. — Beriberi 
attacks  both  sexes.  Although  rare  in  childhood  and 
extreme  old  age,  it  occurs  at  all  ages,  its  favourite  age 
being  from  about  fifteen  to  thirty.  It  affects  rich  as 
well  as  poor.  It  is  confined  to  no  particular  trade  or 
occupation  ;  if  anything,  it  has  a  predilection  for  those 
who  lead  a  sedentary  life  and  are  much  indoors,  as 
students,  prisoners,  and  the  inmates  of  asylums;  it 
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is  apt  to  attack  pregnant  or  parturient  females.  It  is 
quite  as  common  in  the  strong  and  full-blooded  as  in 
the  weak  and  antemic. 

Climatic  conditions. — In  countries  in  which  there 
is  a  hot  and  cold  season  the  epidemic  outbreaks  occur 
during  the  former,  old  cases  improving  and  new  cases 
ceasing  to  crop  up  during  the  winter.  In  countries 
which  are  hot  all  the  year  round  beriberi  may  appear 
at  any  time ;  most  frequently,  however,  in  such  cli- 
mates it  appears  during  the  rains. 

Beriberi  a  place  disease  like  malaria. — Every  tiling 
points  to  beriberi  being  a  disease  of  locality,  in 
this  respect  resembling  malaria.  It  further  re- 
sembles malaria  in  being  fostered  by  damp,  by  high 
temperature;  and  by  its  most  often  attacking  those 
who  sleep  on  or  near  the  ground.  As  with  malaria, 
though  its  ex[jlosion  in  any  given  individual  residing 
in  the  endemic  area  may  be  solicited  by  fatigue,  chill, 
privation,  and  other  causes  of  physiological  depres- 
sion, it  is  not  actually  caused  by  such  circumstances. 

Injlthence  of  overcrowding. — Overcrowding  seems 
t3  favour  the  outbreak  of  beriberi.  This  has, 
perhaps,  a  good  deal  to  do  with  its  frequency  and 
virulence  in  such  conglomerations  of  humanity  as 
are  found  in  Oriental  gaols,  schools,  mining  camps, 
plantation  lines,  armies,  ships.-  Unlike  malaria,  it 
is  common  enough  in  the  middle  of  large  cities,  as 
well  as  in  villages  and  jungle  lands. 

Ship  beriberi. — Unlike  malaria,  it  is  common  in  the 
native  crews,  more  rarely,  though  occasionally,  among 
the  European  officers  and  sailors,  of  ships  on  the  high 
seas  and  far  away  from  any  recent  telluric  influence. 
The  crowding  in  the  damp  forecastle  and  the  exposure 
incident  to  a  sailor's  life  seem  to  be  among  the,  though 
not  the  only,  reasons  for  ship  beriberi.  Thus  this  form 
of  the  disease  is  often  seen  at  the  Seamen's  Hospitals 
at  the  Albert  Docks  and  Greenwich  among  the  lascars 
and  sidi-boys  of  steamers  trading  to  India,  the  disease 
appearing  perhaps  months  after  the  ships  have  left  the 
East,  sometimes  even  montlis  after  they  have  been  lying 
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ill  the  London  Docks.    Some  years  ago  a  number  of 
these  cases  were  admitted  to  the  Seamen's  Hospital  at 
the  Albert  Dock.    I  had  the  curiosity  to  visit  one  of 
the  ships  from  which  several  of  the  patients  had  been 
brought.    I  went  into  the  forecastle.    Although  the 
weather  was  mild  for  Englishmen,  it  was  evidently 
very  cold  for  the  half-clothed  lascars.    They  had  a 
tire  blazing  in   their  quarters,  every  door,  scuttle, 
window,  and  ventilator  of  which  they  had  cai^efully 
closed.    The  place  was  suffocatingly  hot,  damp,  and 
i-edolent  of  steaming  humanity,  and  not  very  clean 
humanity  either.    I  do  not  know  how  many  men  had 
stowed  themselves  away  with  their  dirty  rags  in  this 
place,  but  there  was  a  crowd  of  them.    Several  had 
symptoms   of  beriberi,  and    Avere   in  their  bunks. 
After  seeing  the  forecastle  I  was  taken   to  a  little 
dark  cell,  an  oblong  den  with  a  couple  of  bunks 
one  on  top  of  the  other,  located  somewhere  in  the 
neighbourhood  of  the  keel.    There  was  no  light,  no 
means  of  ventilation,  and  barely  standing  room.  There 
I  found  three  men  sitting  on  the  lowermost  bunk,  all  of 
them  suffering  from  severe  beriberi.    One  of  them,  I 
afterwards  heard,  died  before  mormng  ;  the  others  were 
sent  to  the  hospital  just  in  time,  I  believe,  to  save 
their  lives.    The  fact  is  that  these  epidemics  of  ship 
beriberi  are  fostered  by  the  artificial  conditions  which 
the  ignorant  lascars  are  allowed  to  bring  about.  They 
feel  the  cold  of  the  English  climate  so  much  that,  on 
entering  British  seas,  they  try  to  keep  their  quarters 
warm  by  lighting  fires  and  stopping  up  all  ventilators. 
By  these  means  they  create- a  hot,  steamy  atmosphere 
and  a  sodden  state  of  the  place  they  live  and  sleep  in, 
which  is  a  very  good  imitation  of  the  tropical  con- 
ditions the  germ  of  beriberi  requires  for  its  develop- 
ment.   In  other  words,  these  lascar  sailors  create  an 
incubator  on  a  large  scale,  which,  should  it  chance  to 
contain  a  beriberi  germ,  quickly  becomes  extensively 
infected  and  lethal. 

Asylum  heriheri. — Not  very  long  ago  exactly 
similar  conditions,   and  with  similar  results,  were 
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produced  by  similar  means  in  the  Dublin  lunatic 
asylum  already  alluded  to.  This  asylum,  built 
for  1,000  inmates,  had  1,500  crowded  into  it.  Any- 
one who  knows  what  the  atmosphere  of  even  a 
well-regulated  and  not  overcrowded  dormitory  in  a 
lunatic  asylum  is  like,  can  imagine  what  it  becomes 
in  warm  weather,  where  three  patients  are  lodged  in  a 
place  barely  sufficient  for  two.  The  heat,  the  breath- 
vapour  condensed  and  streaming  down  the  walls,  the 
effluvia  from  the  patients,  the  closed  doors,  the 
barred  windows,  the  want  of  air,  and  the  damp 
conspire  to  foster  any  germ  of  beriberi  which  evil 
chance  may  introduce  into  this  incubator.  These  are 
just  the  conditions  found  in  the  tropics;  and  when  such 
conditions  are  reproduced  elsewhere,  even  in  temperate 
climates,  on  the  beriberi  germ  being  accidentally  sup- 
plied from  without,  the  result  will  be  just  the  same. 

Beriberi  a  germ  disease,  but  frobabhj  not  com- 
inunicable  from  man  toman. — Beriberi  is  undoubtedly 
a  germ  disease,  for,  as  not  a  few  facts  have  shown, 
the  cause  can  be  transported  from  place  to  place  and, 
on  encountering  suitable  conditions,  will  multiply  as 
only  a  living  organism  can.  I  do  not  think,  however, 
that  the  germ  lives  as  a  parasite  in  the  human  body, 
or  that  it  exercises  its  pathogenic  powers  in  a  direct 
way,  or  that  it  passes  directly  from  one  human  being  to 
another  like  the  germ  of  the  ordinary  infectious  or 
directly  communicable  diseases.  Nurses  and  medical 
men  in  hospitals  where,  perhaps,  there  may  be 
hundreds  of  beriberi  patients,  do  not  catch  the 
disease ;  nor  in  hospitals  located  outside  the  endemic 
districts  does  it  spread  to  other  patients.  Of  course, 
if  hospitals  are  tliemselves  infective,  are  themselves 
beriberi  centres,  beriberi  may  in  that  case  attack 
patients  admitted  for  other  diseases,  particularly,  I 
think  I  have  observed,  for  surgical  disease— operation 
cases;  in  these  circumstances  it  may  attack  nurses 
and  medical  attendants.  Beriberi  resembles  malaria 
and  yellow  fever  in  some  of  these  respects. 

Possibly  caused  by  a  toxin  generated  by  a  germ 
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livincj  in  the  j)atieni's  surroundings. — It  is  often 
remarked  that  when  patients  are  removed  from  the 
endemic  spots  they  at  once  begin  to  improve,  and 
may  be  out  of  danger  in  a  few  days;  whilst  those 
who  remain  in  the  endemic  area  most  probably  go 
from  bad  to  worse,  and  very  likely  die.  It  is  as  if 
the  place  were  infected  by  the  germ,  and  not  the  in- 
dividual ;  else,  why  should  patients  begin  to  mend  so 
rapidly  after  they  leave  the  locality  1  It  is  as  if  some 
toxin  were  generated  in  the  soil  or  surroundings,  and, 
rising  up,  were  absorbed  constantly  and  day  by  day  ; 
but  when  the  spot  in  which  the  toxin  is  generated  is 
quitted,  and  there  is  no  longer  a  constant  renewal  of 
the  poisoning  going  on,  the  etfects,  after  a  day  or  two, 
steadily  and  gradually  wear  out.  This  is  not  what 
happens  where  a  germ  is  itself  actually  parasitic  in 
the  human  body  and  the  direct  cause  of  disease ;  in 
such,  disease  and  germ  do  not  die  out  thus  rapidly. 

Fekelharing  and  Winkler's  views. — Pekelharing 
and  Winkler  say  that  the  beriberi  germ  is  really 
introduced  into  the  body,  but  as  it  can  live  there 
for  a  short  time  only,  if  beriberi  disease  is  to  be 
produced  fresh  doses  of  the  germ  have  to  be  con- 
stantly reintroduced.  They  have  gone  the  length  of 
saying  that  they  have  found  the  gerui  in  question, 
a  bacterium,  in  the  blood;  and  that  they  have  suc- 
ceeded in  cultivating  it,  and  in  inducing  in  tlie 
lower  animals,  by  repeated  injections  of  their  cultures, 
symptoms  like  those  of  beriberi.  There  are  various 
sources  of  fallacy  about  Pekelharing  and  Winkler's 
experiments,  and  their  conclusions  have  not  been 
accepted  as  yet  by  many  authorities. 

Otiier  germs. — Besides  the  bacilli  and  cocci  of 
Pekelharing  and  Winkler,  many  other  germs  have 
been  described  as  the  cause  of  beriberi  on  evidence 
altogether  insufficient.  Whilst  cultures  of  bacteria 
have  been  obtained  from  the  blood  by  some,  other  fvnd 
equally  competent  workers  have  completely  failed  in 
similar  attempts. 

Nitrogen  starvation  theory. — A  favourite  theory 
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some  time  ago  was  to  the  effect  that  beriberi  is 
due  to  nitrogen  starvation — to  deficiency  of  nitro- 
genous elements  in  the  dietary.  In  former  years, 
beriberi  used  annually  to  attack  quite  one-fourth  of 
the  ■personnel  of  the  Japanese  navy.  Now  it  is 
almost  unknown  in  that  service.  The  striking  change 
coincided,  in  point  of  time,  with  the  introduction  into 
the  Imperial  navy  of  an  improved  ration,  in  accord- 
ance with  a  suggestion  from  Takaki,  who  entertained 
this  view  about  the  influence  of  deficient  nitrogen  in 
food.  It  was  inferred  from  the  success  following  the 
change  that  the  improvement  in  the  health  of  the 
sailors  was  attributable  to  the  increased  amount  of 
nitrogen  in  the  new  dietaiy.  But  the  improve- 
ment could  have  been  no  more  than  coincidence ;  or, 
at  most,  the  influence  of  the  increased  supply  of 
nitrogen  could  only  have  been  subsidiary.  There 
were  other  hygienic  reforms  introduced  about  the 
same  time  as  the  improved  dietary  ;  these,  doubtless, 
had  their  favourable  influence. 

Lately  a  French  writer,  on  the  strength  of  a 
limited  number  of  observations  on  the  curative  and 
preventive  influence  of  a  fat  dietary  in  beriberi,  has 
propounded  the  theory  tliat  the  disease  is  caused  by 
deficiency  of  this  element  in  the  food. 

If  we  examine  ,all  the  circumstances,  we  shall  find 
that  neither  the  nitrogen  starvation  theory  nor  the 
fat  starvation  "theory  tallies  with  the  facts  of  the 
peculiar  geographical  distribution  of  beriberi,  its 
peculiar  local  limitations,  its  affecting  rich  as  well  as 
poor,  its  appearing  in  some  houses  and  not  appearing 
in  neighbouring  houses,  and  many  other  facts.  For 
example,  during  an  epidemic  of  beriberi  in  Singapore 
gaol  the  male  side  of  the  prison  was  decimated,  wliilst 
not  a  single  inmate  of  the  female  side  was  attacked, 
although  both  classes  of  prisoners  had  the  same  food 
and  drank  the  same  water.  The  only  hygienic  differ- 
ence ascertainable  between  the  two  sides  of  the  gaol 
was,  that  whereas  the  male  side  was  damp  the  female 
side  was  dry. 
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Various  erroneous  theories  as  to  the  causation  0/ 
beriberi. — At  one  time  Indian  writers  seemed  some- 
how to  have  lost  hold  of  this  disease.    Probably  this 
was  owing  to  its  disappearance  from  the  army  there. 
As  a  consequence,  the  nature,  and  even  the  clinical 
features,  of  beriberi  came   to   be  misunderstood  ; 
so  that  in  several   works  on  Indian  diseases  it  is 
stated  that  beriberi  is  of  the  nature  of  an  anremia, 
in  others  that  it  is  an  expression  of  scorbutus ;  in 
others,  again,  that  it  is  a  form  of  ankylostomiasis. 
These  views    are  absolutely   erroneous,    and  have 
been  amply  refuted  in  Burma,  in  the  Straits  Settle- 
ments, in  japan,  and  in  many  other  places.  Hfemo- 
cytometric  observations  have  shown  that  ansemia,  if 
it  should  happen  to  be  present  in  a  case  of  beriberi, 
is  in  no  relation,  except  an  accidental  one,  to  the 
disease  ;  so  with  scorbutus,  a  disease  only  too  com- 
mon in  the  underfed  Oriental,  and  therefore  likely 
enough  to  concur  with  beriberi  in  a  certain  proportion 
of  cases;  and  so  with  the  Ankylostomuvi  duodenale 
and  the  Trichocephahis   dispar,  intestinal  parasites 
which  are  extensively  distributed  throughout  warm 
countries,  in  beriberi  districts  and  in  non-beriberi 
districts  alike.    In  fact,  beriberi  has  been  attributed 
to  all  sorts  of  causes— to  damaged  grain,  damaged 
fish,  to  rain,  to  wind,   to  heat,  .to  cold,   to  rheu- 
matism, and  to  many  other  things  ;  amongst  others, 
of  course,  like  every  tropical  pathological  puzzle,  to 
malaria. 

A  favourite  opinion  with  many  attributes  beriberi 
bo  particular  kinds  of  rice,  or  to  mouldy  and  diseased 
rice.  This  view  has  been  disposed  of  effectually  by 
experiments  on  a  large  scale  carried  through  by  Dr. 
Travers,  of  the  Federated  Malay  States,  at  Kuala 
Lumpur.  There  are  two  gaols  in  that  city.  One  was 
the  seat  of  an  extensive  and  persistent  epidemic  of 
beriberi,  whilst  the  other  remained  healthy.  Travers 
caused  the  rice  supplied  to  the  prisoners  in  the  healthy 
gaol  to  be  taken  from  the  same  stock  of  grain,  and 
to  be  cooked  in  the  same  vessels,  as  that  supplied  to 
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the  prisoners  in  the  beriberi-stricken  gaol.  The 
prisoners  in  tlie  healthy  gaol  remained  healthy,  and 
beriberics  sent  there  from  the  unhealthy  gaol  usually 
rapidly  recovered.  This  experiment  was  prolonged 
and  scrupulously  conducted. 

The  germ  viewed  as  a  sajwophyte. — ^My  idea  about 
the  matter  is,  as  I  have  said,  that  beriberi  is  a  germ 
disease  ;  that  the  germ  resides  in  the  soil  or  in  the 
houses  and  surroundings  of  beriberi  spots  ;  that  it 
there  distils  a  poison  which,  on  being  absorbed  by 
man,  produces  neuritis,  much  in  the  same 
way  that  alcohol  does.  The  soil  or  surroundings 
are  the  infected  medium  ;  the  man  residing  on  or  in 
these  is  poisoned,  not  infected.  In  the  case  of 
alcoholic  neuritis — so  like  beriberi — ^the  germ  of 
the  disease  is  the  yeast  plant ;  the  culture  medium, 
the  saccharine  solution  ;  the  toxin,  the  alcohol.  The 
alcohol  germ  may  be  swallowed  with  impunity  ;  not 
so  the  toxin  it  generates.  So  with  beriberi  :  its  germ 
lives  in  the  soil,  house  or  ship  ;  it  produces  some  kind  of 
toxin  there  ;  and  this  toxin,  being  inhaled  or  swallowed 
by,  or  otherwise,  introduced  into,  man,  produces  in 
him  a  specific  neuritis ;  and,  just  as  man  can  carry 
the  yeast  plant  from  one  place  to  another,  so  may  he 
carry  the  beriberi  germ.  So  far  as  I  have  been  able 
to  interpret  them,  this  is  the  only  hypothesis  which 
fits  in  with  all  the  facts  of  the  case. 

Hirota  mentions  a  circumstance  which  powerfully 
supports  the  theory  I  put  forward.  Of  fifty-two  infants 
who  suffered  from  beriberi  while  being  wet-nursed  by 
beriberic  mothers  forty-two  recovered,  five  died,  five 
were  not  accounted  for.  In  the  cases  which  recovered 
the  improvement  set  in  at  once  on  the  children  bein^ 
weaned.  Had  a  germ  operating  inside  the  body  been 
the  cause  of  the  symptoms,  the  germ  and  the  dis- 
ease it  produced  would  not  have  died  out  so  rapidly  ; 
but  we  can  readily  understand  the  cessation  of  symp- 
toms on  the  supposition  that  they  were  caused  by  a 
toxin  which  on  the  discontinuance  of  suckling  was  no 
longer  being  imbibed. 
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Dr.  Hamilton  Wriglat,  after  a  prolonged  and  care- 
ful study  of  beriberi,  under  exceptionally  favourable 
circumstances,  at  Kuala  Lumpor,  Federated  Malay 
States,    agrees    with   me   in  regarding  beriberi  as 
dependent  on  place  infection,  but  he  takes  a  different 
view  as  to  the  modus  operandi  of  the  germ.  He 
advocates   the  hypothesis,   long  ago  enunciated  by 
Norman  Chevers,  that  the  neuritic  element  in  beri- 
beri stands  in  the  same  relation  to  a  primary  bacterial 
lesion — in  this  case  a  duodenitis— that  the  neuritis  of 
diphtheria  has  to  the  throat  lesion  in  that  disease.  Dr. 
Wright  holds  that  the  unknown  germ  of  beriberi, 
derived  from  the  faeces  of  beriberics,  resides  in  the 
infected  surroundings  (floors,  etc.) ;  that  it  is  taken  in 
with  soiled  food  ;  that  after  an  incubation  period  of 
about  ten  days  it  produces  a  specific  inflammation  of 
the  duodenal  mucosa ;  that  there  the  nerve-poison  is 
evolved,  that  after  about  three  weeks  the  duodenitis 
subsides;  but  that  the  damaged  nerves  only  slowly 
recover  during  what  he  calls  the  "  post-beriberic " 
stage,  which  may  persist  for  many  months  and  be 
attended  with  the  usual   clinical  fluctuations  and 
dangers  of  a  neuritis.    In  support  of  this  view  Dr. 
Wrfo-ht  adduces  the  observation  that  patients  at  the 
outset  of  their  illness  invariably  complain  of  loss  of 
appetite,  and  of  epigastric  pain  or  discomfort,  and 
that  those  who  die  in  the  early  stage— first  three 
^veeks— of   the   disease,  invariably  show  injection, 
punctiform    or   more   extensive   hemorrhages  and 
swellinf^  of  the  duodenal  mucosa,  lesions  which  are 
absent  in  the  "  post-beriberic  "  stage.  If  Dr.  Wright's 
deductions  are  correct,  he  has  certainly  made  an 
important  step  in  our  knowledge  of  beriberi,  for  he 
surely  indicates  the  organ  in  which  the  germ  of  the 
disease  has  to  be  searched  for.   He  claims  also  by  feed- 
ino-  experiments  to  have  induced  beriberi  in  mon- 
keys, and  to  have   produced  in  them  the  specific 

duodenitis.  -      .  i  ^ 

There  is  a  considerable  body  of  evidence  to  show 
that  by  introduction  of  cases  of  beriberi  a  house  or 
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ship,  previously  healthy,  may  become  infected  with 
beriberi. 

Morbid  anatomy  and  patliologry. — There  is 
very  little  to  be  said  about  the  post-mortem  a^jpear- 
ances    in    beriberi   which   is  not  covered    by  the 
accepted  descriptions  of  the  lesions  of  peripheral 
neuritis.    There    is   a   degeneration    of    the  peri- 
pheral nerves— more  especially  of  their  distal  ends, 
and    there    is    secondary  atrophic  degeneration  of 
muscle,  including  that  of  the  heart,  which  may  be 
the  .subject  of  an  acute  fatty  degeneration  like  that 
of  diphtheria.    Dr.  Hamilton  Wright  has  recently 
shown  that  degenerative   nerve  changes  (formerly 
denied)  may  be   detected    in  the    nerve  centres, 
as    in    other    forms    of    peripheral    neuritis.  If 
there  is  anything  peculiar   about  the  -post-mortem 
appearances     in    beriberi,    it     arises    from  the 
somewhat,  special   implication   of   the    central  and 
peripheral  organs  of  the  circulation— namely,  dilata- 
tion of  the  heart,  especially  of  the  right  side,  and 
great  accumulation  of  blood  in  the  right  heart  and  in 
the  veins.    In  addition,  there  is  a  marked  liability  in 
many  cases  to  serous  effusion  into  the  pericardium, 
pleural,  peritoneum,  and  cellular  tissue.    This  liability 
to  serous  effusion,  and  the  tendency  to  cardiac  dila- 
tation, may  be  said  to  be  more  or  less  distinctive 
of  beriberic  as  compared  with  other  forms  of  multiple 
neuritis.    It  doubtless  depends  especially  on  vaso- 
motor disturbances,  although  cardiac  weakness  and 
partial   suppression  of  urine  may  be  contributory 
elements  in  its  production.     (Edema  of  the  luncrg 
also  IS  not  uncommon,  and  has,  probably,  a  pathology 
similar  to  that  of  the  connective  tissue  oedema.  There 
IS  no  nephritis.    The  only  lesion  that  might  be  con- 
sidered specific  in  beriberi  is  the  duodenitis,  which 
according  to  Hamilton  Wright,  is  invariably  present 
in  acute  cases  during  the  first  three  weeks  of  the 
disease. 

_  Mode  of  death.—The  most  practically  important 
point  in  the  pathology  of  beriberi  is  that  which  relates 
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to  the  modes  of  death.    The  paresis  and  the  atrophy 
of  the  voluntary  muscles,  the  cfidema  of  the  connective 
tissue,  and  the  serous  efiusions  are,  as  a  rule,  not  very 
serious  matters — at  all  events  as  affecting  life.  But 
it  is  very  different  when  paresis  and  degeneration 
seriously  implicate   the   heart  and  the  muscles  of 
respiration.    In  nearly  all  beribei'ics  there  is  heart 
trouble,  arising,  doubtless,  from   implication  of  the 
pneumogastric  nerve  and  the  cardiac  plexus.    In  some 
patients  the  degree  of  implication  is  slight,  but  in 
others   it   is   sufficient    so   to   weaken    the  heart 
that  death    is   inevitable.     We   cannot   be  quite 
sure  in  what  cases  the  implication  of  the  pneumo- 
gastric nerve  or  cardiac  plexus  is  likely  to  be  serious, 
or  in  what  cases  it  is  likely  to  be  slight.    Often  the 
mildest  cases  of  beriberi,  as  judged  by  the  degree  of 
voluntary  muscle  paresis  or  by  the  amount  of  cedema, 
are  in  reality  the  most  dangerous.    There  appears  to 
be  an  element  of  chance  determining  the  nerves  which 
the  poison  picks  out.    Sometimes  one  may  see  a  case 
which  is  completely  paralysed  so  far  as  legs  and  arms 
are  concerned,  and  perhaps  wasted  to  a  skeleton  ;  and 
yet  this  same  patient  may  never  have  a  serious  symp- 
tom referrible  to  his  heart,  or  in  any  way  threatening 
life.    On  the  other  hand,  one  may  see  a  patient  with 
very  little  paresis,  very  little  oedema,  and  yet  in  a 
short  time  the  heart  may  become  involved,  and  he 
will  die  in  a  few  minutes  or  hours.    I  presume  the 
dilatation  of  the  heart,  the  usual  cause  of  death  in 
beriberi,  is  favoured  or  brought  about  by  a  concatena- 
tion of  several  conditions  :  by  degeneration  of  muscle 
fibre  following  nerve  destruction,  by  imperfect  sys- 
tole in  consequence  of  an  interrupted  nerve  supply, 
by  obstruction  to  capillary  circulation  in  consequence 
of  vaso-motor  paresis  in  the  pulmonary  and  in  the 
general  circulation.     Once  commenced,  the  cardiac 
dilatation  tends  to  increase  of  itself;  for  the  more 
the  organ  dilates,  the  more  difficult  does  it  become 
for  it  to  contract,  the  greater  the  incompetency  of 
the  valves,  and  the  more  the  blood  stagnates  in  and 
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over-distends  it.  The  organ  enters  on  a  vicious 
pathological  circle.  Finally  it  becomes  so  distended 
that,  like  an  overstretched  bladder,  it  loses  the 
power  to  contract  altogether.  The  blood  then  rapidly 
accumulates  in  the  great  veins,  the  right  auricle 
and  ventricle  ai-e  distended  almost  to  bursting,  and 
death  is  inevitable.  The  result  is  often  contributed 
to  by  the  co-existence  of  pleural  effusion,  hydro- 
pericardium,  paresis  of  the  diaphragm,  over-disten- 
sion of  the  stomach  by  food  or  gas,  and,  above 
all,  by  03dema  of  the  lungs.  It  caii  readily  be 
understood  how  the  establishment  of  any  additional 
obstruction  of  this  description  would  still  further 
tax  the  dilated,  enfeebled  heart,  and  determine  the 
fatal  issue. 

When  we  come  to  make  a  post-mortem  in  these 
CEtses  we  may  find  a  heart  slightly  hypertrophied  and 
enoi'mously  dilated,  the  right  cavities  distended  with 
blood,  the  lungs  and  liver  full  of  dark  blood,  and  all 
the  great  veins  engorged. 

Prognosis. — This  tendency  to  dilatation  of  the 
Jieart  is  the  dangerous  element  in  beriberi ;  it  should 
always  be  before  our  eyes,  and  dominate  our  plans  of 
treatment.  It  is  wonderful  how  rapidly  it  may  pome 
on,  and  how  rapidly  it  may  prove  fatal.  These 
sudden  deaths,  occurring  sometimes  from  syncojje — 
from  instantaneous  failure,  as  well  as  from  the  some- 
what slower  process  of  increasing  over-distension,  are 
constantly  sprung  on  one  in  this  disease.  An  abso- 
lutely favourable  prognosis,  therefore,  ought  never  to 
be  ventured  on  in  even  the  mildest-look  uig  case  of 
beriberi,  or  so  long  as  the  patient  is  in  the  endemic 
area,  or  so  long  as  the  disease  appears  to  be  active. 
That  is  a  lesson  which  is  often,  and  sometimes  pain- 
fully, borne  in  on  the  practitioner  in  beriberi  districts. 

Evidences  of  grave  heart  implication,  such  as 
pulsating  cervical  vessels,  equal  spacing  of  the  inter- 
vals audible  on  auscultation,  enlargement  of  cardiac 
dulnesH,  especially  to  the  right,  epigastric  pulsation, 
a  rapid  feeble  pulse,  a  distended  stomach,  cold  ex- 
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tvemities,  cyanosis,  dyspnoea,  and  a  disproportion  in 
the  strength  of  the  heart-  and  wrist-beats,  are  signifi- 
cant of  danger.  I'aralysis  of  the  diaphragm,  of  the 
intercostal  muscles,  extensive  serous  effusions,  very 
scanty  urine  are  also  unfavourable  signs. 

Vomiting. — No  one  can  say  when  or  how  soon 
fatal  implication  of  the  pneumogastric  and  other  cai'- 
diac  nerves  may  take  place,  but  vomiting  is  always 
an  ugly  and  threatening  symptom  in  beriberi ;  it 
probably  indicates  that  the  former  important  nerve  is 
being  attacked.  The  Japanese  regard  the  occurrence 
of  vomiting  as  of  fatal  import.  Marked  dilatation  of 
the  stomach  has  a  similar  significance. 

Prognosis  is  improved  if  the  patient  is  early 
removed  (that  is  before  the  heart  muscle,  or  the 
cardiac  or  respiratory  nerves,  are  gravely  degenerated) 
from  the  place  in  which  the  disease  was  contracted 
to  a  healthy,  non-beriberic,  high-lying  locality. 

Mortality. — The  mortality  in  beriberi  varies  in 
different  epidemics  and  in  different  localities.  On 
the  whole,  it  is  greater  in  low  than  in  high  latitudes, 
in  the  dropsical  than  in  the  atrophic  forms,  in  the 
acute  than  in  the  chronic.  In  some  epidemics  it  is  as 
high  as  30  per  cent,  of  those  attacked ;  in  others  as 
low  as  5  per  cent. 

Diag'uosis. — Usually  the  diagnosis  of  beriberi  is 
not  difficult.  Multiple  peripheral  neuritis  occui'ring 
as  an  epidemic,  or  in  a  place  or  ship  in  which  the 
disease  has  occurred  on  some  previous  occasion,  as  a 
rule,  may  be  set  down  as  beriberi.  Sporadic  cases 
may  be  difficult  to  diagnose,  more  especially  if  there 
is  a  history  of  alcoholism.  The  presence,  actual  or 
past,  of  oedema— especially  of  oedema  over  the  shins 
— and  palpitations  and  other  evidences  of  cardiac 
implication,  are  significant  of  beriberi.  It  must  be 
borne  in  mind  that  slighter  degrees  of  beriberic 
poisoning,  evidenced  only  by  slight  analgesia  of  the 
pretibial  skin  area,  by  slight  (^dema  of  the  same 
region,  by  slight  hyperajsthesia  of  the  calf  muscles, 
and,  perhaps,  by  impairment  or  absence  of  knee-jei-k, 
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uiay  be  all  the  symptoms  present.  True  rheumatism 
is  rare  in  the  tropics.  Among  natives,  especially  if 
their  language  is  not  understood,  complaints  of  what 
may  seem  to  be  but  rheumatic  pains  in  the  legs  should 
always  be  carefully  investigated,  the  knee-jerks  tested, 
and  signs  of  hypertesthesia  of  the  calf  muscles  sought 
for.  The  significance  of  these  signs  of  what  may 
be  described  as  larval  beriberi  is  too  frequently 
overlooked  until  some  sudden  death,  which,  with 
earlier  recognition  of  the  disease,  might  have  been 
avoided,  puts  the  practitioner  on  his  guard.  All 
paretic  affections,  all  cases  of  oedema,  all  cases  of 
palpitation,  and  all  cases  of  rheumatic-like  pains 
occurring  among  the  natives  of  warm  climates,  there- 
fore, should  suggest  the  possibility  of  their  being 
beriberi,  and  also  the  necessity  for  a  detailed  exami- 
nation with  this  possibility  in  view. 

Treatment. — The  first  and  most  important  thing 
to  be  attended  to  in  the  treatment  of  a  case  of  beri- 
beri is  the  removal  of  the  patient  from  the  building, 
camp,  or  ship  in  which  the  disease  was  contracted. 
His  condition  warranting  transport,  if  possible  the 
patient  must  be  got  out  of  the  endemic  disti'ict.  To 
leave  a  beriberic  in  the  spot  where  he  contracted 
his  disease,  is  to  leave  him  to  continue  absorbing 
the  toxin  that  caused  it ;  it  is  like  allowing  the 
victim  of  alcoholic  neuritis  to  go  on  drinking.  It  is 
hardly  possible  for  him  to  get  well  in  such  circum- 
stances ;  it  is  often — in  bad  epidemics  nearly  always 
— tantamount  to  condemning  him  to  death. 

He  should  be  removed  to  some  dry  locality  and, 
if  such  is  available,  sleep  well  off  the  ground,  in  a 
thoroughly  ventilated,  sunny  room  situated  in  an  upper 
storey.  He  ought  to  clothe  sufficiently  and  feed  well, 
taking  care  that  the  food  is  not  of  a  bulky  character, 
and  that  it  contains  a  sufficiency  of  nitrogenous  and 
fatty  elements.  Eice  is  found  to  be  a  bad  food  for 
beriberics ;  it  is  too  bulky.  Wlieat  fiour  is  better,  so 
is  oatmeal  ;  beans  of  difFerent  kinds  seem  specially 
suitable  for  these  cases,  as  they  are  cheap  and  contain 
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much  nitrogenous  matter  in  small  compass.  Animal 
food,  including  fat,  must  enter  into  the  dietary  in 
reasonable  amount.  Milk  and  eggs  are  beneficial. 
The  worst  cases,  particularly  if  there  is  any  sign  of 
serious  cardiac  implication,  should  remain  in  bed  ;  but 
the  mild  cases  had  better  spend  the  greater  part  of 
the  day  in  the  open  air.  If  the  disease  break  out  on 
shipboard,  the  crew — healthy  and  sick  alike — should 
be  kept  out  of  the  forecastle,  and,  so  far  as  possible, 
made  to  sleep  on  deck,  properly  protected  from  the 
weather  by  an  awning.  With  a  view  to  diminish  to 
some  extent  the  bidk  of  blood  in  the  vessels  an  1 
heart,  the  seriously  affected  patients  should  take 
little  fluid,  and  keep  the  bowels  free  by  some  saline 
aperient. 

In  cardiac  cases  small  doses  of  digitalis  or  of 
strophanthus  seem  to  do  good.  Should  signs  of  acute 
cardiac  distress  appear,  full  doses — three,  four,  or  five 
drops  of  the  1  per  cent,  solution — of  nitro  glycerine 
are  indicated.  This  must  be  repeated  every  quarter 
or-  half  hour,  and  kept  up  until  the  threatening 
symptoms  pass  away.  In  suddenly  developed  cardiac 
attacks  inhalations  of  nitrite  of  amyl,  pending  the 
operation  of  the  nitro-glycerine,  may  be  given.  It  is 
well  for  these  two  drugs  to  be  in  the  hands  of  properly 
instructed  ward  attendants,  so  as  to  meet  cardiac 
complication  on  its  earliest  appearance.  There  is 
often  no  time  to  send  for  the  doctor.  Should  signs 
of  cardiac  distension  and  failure  persist  and  increase, 
in  spite  of  these  moans,  there  must  be  no  hesitation 
in  bleeding  the  patient,  taking  eight  or  ten  ounces 
from  the  arm  if  it  will  flow,  or,  this  failing  for  any 
reason,  from  the  external  jugular.  Often,  as  the 
blood  flows,  rapid  amelioration  of  the  alarming  con- 
dition sets  in,  and  the  patient  is,  for  the  time  being, 
tided  over  an  acute  danger  and  given  another  chance. 
The  bleeding  should  be  repeated  if  the  alarming 
symptoms  recur,  as  they  are  pretty  sure  to  do. 
Oxygen  inhalations,  if  available,  are  worth  trying  in 
cardiac  attacks.    Pleural  and  pericardial  eflfusions 
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shonld  be  souglit  for,  and,  if  deemed  to  be  interfering 
in  the  slightest  degree  with  the  circulation  or  respira- 
tion, drawn  off  with  the  aspirator. 

Provided  the  patient  has-  been  removed  from  the 
spot  where  he  was  being  poisoned,  and  provided  he 
can  be  tided  over  the  first  few  days,  he  will  probably 
recover;  but  in  a  serious  case,  should  he  remain  in 
the  place  where  his  disease  was  acquired,  though  he 
may  get  over  one  or  two  cardiac  attacks,  the  risk  to 
life  in  bad  epidemics  is  very  great  indeed,  and  he  will 
almost  surely  die. 

For  the  atrophy  of  the  muscles  and  antesthesia 
of  the  skin,  faradisation  and  massage  are  of  great 
service,  and  should  be  employed  so  soon  as  the 
muscular  hypertesthesia  has  subsided — not  before. 
Strychnine,  arsenic,  and  nitrate  of  silver  are  in 
repute  as  tonics  in  these  circumstances.  Care  should 
be  taken  tliat  permanent  deformity  does  not  occur 
fi'om  contraction  of  muscles.  Foot-drop  should  be 
counteracted  by  Phelps's  talipes  splint  with  an  elastic 
accumulator,  and  any  other  threatened  deformity 
appropriately  met.  Relapses  must  not  be  risked  by 
a  return  to  the  orifjinal  source  of  infection.  A  sea 
voyage  has  often  a  marvellously  restorative  effect. 

When  beriberi  breaks  out  in  a  school,  gaol,  or 
similar  institution  the  place  should  be  emjDtied  of  its 
inmates  as  soon  as  possible ;  at  all  events,  those  parts 
of  the  building  in  which  the  disease  has  appeared 
ought  to  be  cleared  out  and  not  reoccupied  until  they 
have  been  thoroughly  cleansed,  disinfected,  ventilated 
and  dried.  Overcrowding  must  be  strictly  avoided. 
Ventilation  must  be  effective.  The  dietary  should 
be  revised  and,  if  necessary,  have  rice  eliminated 
from  it  as  much  as  possible  ;  in  the  place  of  rice, 
meat,  flour,  or  beans  should  be  substituted.  All  the 
inmates  should  be  obliged  to  pass  the  largest  part  of 
every  day  in  the  open  air;  their  knee-jerks  should  be 
tested,  and  their  legs  exaoiined  for  numbne.ss,  n'dema, 
and  muscular  hypenesthesia  from  time  to  time.  Any 
suspicious  case  should  be  removed  at  once. 
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Should  beriberi  appear  on  board  ship,  besides  the 
precautions  already  indicated,  special  means  of  dis- 
infection must  be  employed.  Rotten  planking  and 
bilge- water  must  be  removed  from  the  neighbourhood 
of  the  quarters  of  the  crew  ;  the  sound  woodwork 
should  be  scraped  and  painted ;  disinfectants  should 
be  freely  and  frequently  employed ;  clothes  and  sea- 
chests  washed,  and  every  means  necessary  to  destroy 
lurking  germs  vigorously  adopted. 

In  beriberi  countries  low-lying,  damp  situations 
should  be  avoided  as  building  sites.  The  sleeping 
quarters,  especially,  should  be  raised  well  off  the 
ground,  and  located,  if  possible,  in  an  up[)er  storey  ; 
all  rooms  should  be  so  arranged  as  to  be  easily  flushed 
Avith  fresh  air  and  flooded  with  sunlight. 
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CHAPTER  XXII. 

EPIDEMIC  DROPSY. 

Definition  and  «lesci"iption.— A  specific,  epi- 
demic, communicable  disease  running  its  course  in 
from  three  to  six  weeks,  and  characterised  by  the 
sudden  appearance  of  anasarca,  preceded  in  most 
instances  by  fever,  vomiting,  diarrhcea,  or  by  irrita- 
tion of  the  skin  •  and  often  accompanied  by  a  rash, 
by  fever  of  a  mild,  remitting  type,  by  disordei-  of  the 
bowels,  and  by  pronounced  antemia.  Tlie  case  mor- 
tality varies  from  2  to  40  per  cent.,  death  being 
sudden  and  depending  upon  oedema  of  the  lungs, 
hydrothorax,  hydropericardium,  or  other  pulmonary 
and  cardiac  complications. 

History  and  g:cog:rapliicaI  distribution.— 
The  foregoing  is  a  concise  description,  drawn  prin- 
cipally from  McLeod's  account  {Trans.  Epidem.  Soc. 
Lon.,  N.S.,  vol.  xii.),  of  a  disease  which  appeared  in 
Calcutta,  it  is  believed  for  the  first  time,  in  the 
cold  weather  of  1877-78,  of  1878-79,  and  1879-80. 
On  each  occasion  it  disappeared  with  the  advent  of 
the  hot  weather.  The  same  disease  broke  out  at 
Shillong,  Assam,  5,000  feet  above  the  level  of  the 
sea,  in  October,  1878;  at  Dacca  in  January,  1879; 
at  South  Sylhet  in  the  cold  weather  of  1878-79  ;  and 
in  Mauritius  (Lovell  and  Davidson),  having  been 
imported  from  Calcutta,  in  November,  1878.  There 
are  no  trustworthy  accounts  of  its  occurrence  else- 
where, although  certain  vague  statements  seem  to 
indicate  that  it  appears  at  times  in  other  parts  of 
India.  In  Mauritius  it  prevailed  until  June,  1879, 
attacking  about  one-tenth  part  of  the  coolie  popula- 
tion, of  wh  om  729  died,  a  mortality  of  about  2  or  3 
per  cent.  At  Sylhet  there  were  no  deaths ;  a,t 
Shillong  also  the  mortality  was  insignificant ;  but 
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in  Calcutta  the  death-rate  in  those  attacked  was 
estimated  as  high  as  20  to  40  per  cent.  Coolies  and 
natives  were  alone  affected;  Europeans  enjoyed  a 
complete  immunity.  In  Calcutta  the  disease  was 
confined  to  a  particular  quarter ;  here  it  attacked 
families  and  groups  of  people,  slowly  extending  its 
area,  but  at  no  time  becoming  generally  epidemic 
throughout  the  city.  A  very  limited  epidemic  of  the 
disease  appeared  again  in  Calcutta  in  1901. 

•Special  symptoms.  -  According  to  McLeod 
dropsy  was  almost  invariably  pi'esent.  It  usually 
appeared  first  in  the  legs,  and  in  some  instances  was 
confined  to  the  lower  extremities ;  in  others  it 
spread  and  involved  the  entire  body.  Occasionally 
it  was  very  persistent,  lasting  and  recurring  during 
convalescence. 

Fever  also  was  a  very  constant  symptom ;  some- 
times it  preceded,  sometimes  it  accompanied,  some- 
times it  succeeded  the  dropsy.  It  was  rarely  higli, 
ranging  usually  from  99°  to  102° ;  in  a  few  cases— 
possibly  from  malarial  complications — it  reached 
104°.    Rigors  were  rare. 

Dlarrhce.a  and  vomiting  generally  ushered  in  the 
disease  in  the  Mauritius  epidemic.  In  Calcutta  these 
symptoms  were  not  so  frequent,  although  they  were 
by  no  means  rare  there,  occurring  at  both  the  earlier 
and  later  stages.  Dysentery  was  common  in  the 
Calcutta  epidemic. 

Nervous  symptoms — such  as  burning,  pricking, 
itching,  and  feelings  of  distension  of  the  skin, 
sometfmes  limited  to  the  soles  and  feet— often  pre- 
ceded the  dropsy.  Distressing  aching  of  muscles, 
bones,  and  joints,  worst  at  night,  was  usual  Anaes- 
thesia of  skin  areas  and  paresis  of  muscles  were  never 
observed  in  Mauritius.  Harvey  remarked  two  cases 
in  Calcutta  exhibiting  doubtful  paretic  symptoms  ; 
these  are  the  only  two  recorded  in  which  there  was 
anything  resembling  the  paretic  symptoms  usually  so 
prominent  a  feature  in  beriberi. 

An  exanthem,  erythematous  on  the  face,  rubeolar 
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on  the  trunk  and  limbs,  was  frequently  seen  in 
Mauritius,  less  frequently  in  Calcutta.  It  appeared 
about  a  week  after  the  ojdema,  and  lasted  from  ten 
to  twelve  days. 

Circulation  and  respiration. — Disturbances  of  the 
heart  and  circulation  were  prominent  features  in 
nearly  all  the  cases.  The  pulse  was  weak,  often 
rapid  and  irregular  ;  cardiac  bruits  were  also  noted. 
Breathlessness  on  exertion  occurred  in  all  cases  ; 
severe  orthopnoea  in  many.  Signs  of  pleural  and 
pericardial  effusion,  of  oedema  of  the  lungs,  of  pneu- 
monia, and  of  cardiac  dilatation  were  common  in 
Calcutta. 

Ancemia  was  usually  present  and  marked ;  so 
were  wasting  and  prostration.  Scorbutic  symptoms 
occasionally  showed  themselves. 

The  liver,  spleen  and  kidneys  were  not  specially 
affected.    The  urine  was  rarely  albuminous. 

Moi-bid  anatomy. -Beyond  general  oedema  and 
occasional  pleural  and  pericardial  effusion,  nothing 
special  was  remarked  p>ost-mortem. 

iEtiology.— Both  sexes  were  attacked;  childi-en 
under  puberty  were  less  liable  than  adults  ;  sucklings 
were  seldom  affected.  The  weak  and  the  robust  were 
equally  susceptible.  There  are  no  direct  observations 
on  the  germ  of  the  disease  ;  there  is  distinct  though 
indirect  evidence  of  its  portability  and  of  its  com- 
municability.  But  as  to  whether  it  is  directly  com- 
municable from  man  to  man,  or  whether  it,  or  its 
product,  is  indirectly  transmitted  through  some  un- 
known medium,  has  not  been  determined.  Evidence 
of  its  capacity  for  remaining  latent  for  a  considerable 
period  is  supplied  by  the  history  of  the  successive 
epidemics  in  Calcutta.  The  disease  could  not  have 
been  a  very  catching  one,  seeing  that  no  medical 
man  was  attacked,  and  that,  except  in  the  case  of 
Mauritius,  it  spread  but  slowly. 

Identification. — McLeod,  after  a  careful  analysis 
of  all  the  available  evidence,  concludes  that  epidemic 
dropsy  is  a  disease  sui  generis.    At  the  time  of  its 
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occurrence  ia  Calcutta  many  of  the  physicians  there 
looked  upon  it  as  a  form  of  beriberi ;  and,  indeed, 
in  many  respects  it  resembles  very  closely  those  cases 
of  beriberi  in  which  dropsy  is  a  prominent  symptom, 
and  in  which  the  nervous  phenomena  are  slight  or 
altogether  absent.  But  in  epidemics  of  beriberi  such 
cases  are  the  exception — in  fact,  are  very  rare,  and 
always  concur  with  others  in  which  nerve  symptoms 
are  pronounced,  and  with  purely  atrophic  cases  ;  such 
were  not  seen  in  either  the  Calcutta  or  the  Mauritius 
epidemics.  In  epidemic  beriberi  the  mortality  is 
much  hidier  than  it  was  in  the  Mauritius,  in  the 
Sliillong,  or  in  the  Sylhet  epidemic.  Furthermore, 
beriberi  is  a  much  more  chronic  disease,  is  not  accom- 
panied by  an  eruption,  and  but  seldom  with  well- 
marked  fever. 

Treatment.— In  the  absence  of  anything  like 
precise  knowledge  of  the  cause  and  pathology  of 
epidemic  dropsy,  treatment  must  be  entirely  symp- 
tomatic. Mild  purgatives,  the  exhibition  of  digitalis 
when  there  is  evidence  of  cardiac  weakness,  and  the 
occasional  use  of  the  nitrites  in  the  fits  of  apncea 
might  prove  serviceable.  During  convalescence  iron 
and  arsenic  are  indicated. 
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CHAPTER  XXIII. 

AFRICAN    LETHARGY,  OR    THE    SLEEPING    SICKNESS  Oi-' 
THE  CONGO. 

Definition. — A  disease,  so  far  as  known,  limited 
to  tropical  Africa.  It  is  characterised  by  slowly 
increasing  lethargy,  and  by  other  morbid  nervous 
phenomena.  After  a  chronic  course  it  terminates  in 
death. 

Ocograpiiical  clistribiitiou — In  West  Africa 
the  northern  and  southern  limits  of  the  endemic  area 
of  the  sleeping  sickness  are,  respectively,  Senegambia 
and  S.  Paulo  de  Loando. 

In  some  districts  it  is  extremely  prevalent,  whilst 
in  neighboui'ing  districts  it  may  be  completely  absent. 
Recent  accounts  from  the  Lower  Congo  tell  us  of  its 
extreme  frequency  in  that  district.  Formerly  un- 
known on  tlie  Upper  Congo,  within  recent  years  it 
has  spread  up  this  river  as  far  as  Stanley  Falls. 
Within  the  last  few  years  it  has  crossed  the  watershed, 
and  is  now  extensively  epidemic  on  the  west  and 
north  shores  of  Victoria  Nyanza  and  about  the  head 
waters  of  the  Nile,  where  many  thousands  have  already 
perished  from  the  disease.  Recently  a  case  is  recorded 
as  having  occurred  as  high  up  the  Niger  as  Timbuctoo. 
Corre  tells  us  that  in  some  parts  of  Senegambia  it  is 
extremely  common.  It  is  said  to  be  unknown  on 
the  lower  part  of  the  Niger  (Crosse),  at  the  mouth  of 
the  Congo,  at  Sierra  Leone,  and  at  a  good  many  other 
places  in  the  general  endemic  area.  Its  visitations 
seem  to  come  and  go.  After  decimating  a  village  it 
may  quite  disappear  for  a  time,  migrating  temporarily, 
as  it  were,  to  some  neighbouring  village.  Accurate 
information  is  wanting  on  this  point,  as  on  many 
other  matters  relating  to  this  interesting  disease. 
This  much,  however,  is  known — that  it  is  an  endemic 
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which  is  liable  to  epideuiic  outbursts.  So  gi-eat  is 
the  terror  of  the  natives  when  the  disease  appears 
among  them,  that  they  sometimes  abandon  their 
villages. 

A    peculiarity     about     sleeping    sickness  lies 
in  the  fact  that,   although  it  can  be  acquired  in 
certain  places  only,  the  symptoms  of  the  disease  may 
appear  for  the  first  time  in  quite  another  country, 
and  many  years  (up  to  seven  the  negroes  say)  after 
the  endemic  i-egion  has  been  quitted.    For  example, 
a  native  of  the  endemic  area  may  leave  his  country, 
make  a  voyage  to  England  or  to  the  West  Indies, 
reside  there  apparently  in  good  health  for  several 
years,  and  then,  at  the  end  of  this  term,  exhibit 
for  the  first  time  the  characteristic  symptoms,  and 
ultimately  die  of  the  disease.     In  the  days  of  the 
slave  trade   sleeping  sickness  was  frequently  seen 
among  the  negroes  in  the  West  Indies  ;  but  it  was 
never  seen  in  negroes  who  were  bom  in  the  West 
Indies  and  who  had  never  visited  Africa,  being  met 
with  only  in  those  who  had  come   from,  or  had 
resided  at  one  time  in,  the  la.tter  continent.  There- 
fore, although  the  symptoms  may  develop  anywhere, 
the  cause  of  the  disease  must  be  strictly  endemic. 
Sleeping  sickness  is  not  exclusively  confined  to  the 
negro  race,  but  only  to  the  negro  country.    It  has 
been  seen  in  mulattos  and  in  Moors,  possibly  in 
Europeans.    It  is  unknown  as  an  endemic  in  the 
north  and  south  of  the  African  continent,  being 
limited  apparently,  as  already  indicated,  to  the  basiiv 
of  the  Senegal,  the  Niger,  the  Congo,  the  Upper  Nile 
and  the  minor  intermediate  rivers. 

Syinptonis.— Sleeping  sickness  usually  begins 
very  insidiously.  More  rarely  it  is  ushered  in  by  a 
series  of  epileptiform  seizures,  occasionally  by  a 
maniacal  attack.  Those  who  are  familiar  with  the 
disease  are  said  to  be  able  to  i-ecognise  it  in  its  earliest 
stages.  The  patient  (Fig.  52)  acquires  a  peculiar 
listless  and  morose  manner,  a  somewhat  melancholy 
expression   of  countenance,  a  certain   fulness  and 
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puffiness  about  the  face,  a  drooping  of  the  upper 
eyelids,  and  protrusion  of  the  lower  lip.  He  is 
liable  to  headache,  to  attacks  of  vertigo,  to  evan- 
escent flashes  of  fever,  sometimes  to  diarrhoea  and 
other  intestinal  disturbances.  By-and-by,  after  a 
variable  period  of  weeks  or  months,  he  begins  to 
experience  feelings  of  excessive  lassitude,  and  of  dis- 
inclination or  of  inability  for  the  daily  task  ;  generally, 
too,  there  is  a  desire  and  liability  to  fall  asleep  at 
unusual  times.  He  may  fall  asleep  while  at  work, 
while  at  his  amusements,  and  even  while  he  is  eating. 
He  is  readily  fatigued ;  when  he  does  speak,  he  may 
complain  of  weakness.  He  appears  to  feel  chilly,  for 
he  likes  to  lie  about  in  the  sun.  The  lethargy  and 
somnolence  get  better  and  worse  ;  on  the  whole,  they 
tend  slowly  to  increase.  By-and-by  the  patient  seeks 
to  seclude  himself ;  he  ceases  to  take  a  part  in  con- 
versation, although  when  obliged  to  speak  or  to  answer 
a  question  he  may  do  so  intelligently  enough. 
Gradually  he  becomes  more  silent,  more  taciturn,  and 
he  sleeps,  or,  rather,  appears  to  sleep,  almost  con- 
stantly. If  he  is  forced  to  walk  or  move  about,  he 
does  so  as  if  half  awake  or  as  if  intoxicated,  staggering 
about.  His  temperature  may  be  sometimes  elevated 
during  the  attacks  of  irregular  fever ;  at  other  times, 
and  generally,  it  is  distinctly  subnormal.  Lijuited 
patches  of  cutaneous  antesthesia  may  sometimes  be 
discovered.  A  certain  amount  of  muscular  tremor  is 
now  frequently  observed,  and  muscular  power  further 
diminishes.  He  takes  to  bed  or  lies  about  in  a  corner 
of  his  hut,  indifiFerent  to  everything  going  on  around 
him,  though  still  able  to  speak  and  to  take  food  when 
it  is  brought  to  him. 

At  this  more  advanced  stage  the  patient 
never  spontaneously  enters  into  conversation,  or 
asks  for  food  even.  As  torpor  deepens  he  forgets 
even  to  chew  his  food,  falling  asleep,  perhaps,  in  tlie 
act  of  conveying  it  to  his  mouth,  or  with  the  half- 
masticated  bolus  still  in  his  cheek.  In  other  respects 
his  health  seems  good.    When  he  can  be  got  to  eat, 
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the  food  is  digested  and  properly  assimilated.  There 
is  no  wasting  at  first,  and  feces  and  urine  are 
regularly  voided.  As  time  goes  on  he  begins  to  lose 
flesh  ;  muscular  tremor,  in  the  hands  and  tongue 
especially,  may  become  very  marked,  and  choreic 
movements  may  occur  in  one  or  more  limbs.  He 
may  be  seized  with  localised  or  more  general  con- 
vulsions, which  are  apt  to  be  followed  by  paralysis  of 
the  convulsed  part.  Later,  bed  sores  begin  to  form, 
the  lips  swell,  and  saliva  dribbles  from  the  mouth. 
Gradually  lethargy  deepens,  nutrition  fails,  the  body 
wastes,  bed  sores  extend,  and  finally  the  _  patient 
may  become  comatose  and  so  die  ;  or  he  may  sink  from 
slowly-advancing  asthenia.  Possibly  he  is  suddenly 
attacked  with  general  and  fatal  convulsions,  or  with 
hyperpyrexia. 

Such  is  the  ordinary  course  of  sleeping  sickness, 
but  its  manifestations  are  subject  to  considerable 
variation.  Occasionally  it  seems  to  be  arrested  in 
its  progress;  for  a  time  there  may  be  a  deceptive 
restoration  of  the  natural  vivacity  and  energy. 
Generally,  once  established,  it  proceeds  to  the  fatal 
issue  without  material  alteration  for  the  better. 
Mania,  occasionally  noisy  or  violent,  sometimes 
occurs  :  this,  and  other  psychical  and  physical  symp- 
toms like  those  in  the  general  paralysis  of  the  insane, 
are  not  unusual  in  the  earlier  stages. 

There  are  one  or  two  additional"  symptoms,  not 
so  evidently  referrible  to  the  nervous  system,  which 
are  almost  invariably  observed  in  sleeping  sickness  : 
one  is  enlargement  of  the  lymphatics,  especially  of  the 
cervical  glands  ;  another  is  an  intensely  itchy  jjapulo- 
vesicular  eruption,  especially  pronounced  on  the  chest. 
The  skin  as  a  whole  becomes  dry,  lustreless,  and 
scurfy,  and  the  hair  in  some  is  said  to  acquire  a 
reddish  tinge. 

In  those  instances  in  which  the  points  have  been 
investigated  the  fundus  oculi  has  been  found  normal, 
the  superficial  reflexes  active,  the  deep  reflexes  some- 
what exaggerated, 
w  2 
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The  duration  of  sleeping  sickness  is  very  variable ; 
it  may  be  anything  from  four  months  to  as  inany 
years,  a  good  deal  depending  on  the  way  in  which  the 
patient  is  tended. 

Pathological  anatomy.— Manifestly,  sleeping 
sickness  is  a  brain  disease,  although  hitherto  no  gross 
lesion  in  connection  with  the  nervous  system,  or  with 
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Fig.  63.— Transverse  section  of  small  vessel  in  tlie  brain  of  a  case  of 
sleeping  sickness,  showing  small  cell  inliltratiou  of  perivascular 
space.    (After  Mott.) 

any  organ,  sufficient  to  account  for  the  symptoms, 
has  been  discovered. 

In  two  cases  of  the  disease  whose  organs  were 
examined  under  the  most  favourable  conditions, 
Mott  showed  that  the  essential  lesion  in  sleep- 
ing sickness  is  an  extensive  meningo-encephalitis. 
Sections  of  the  brain  and  cord  in  both  cases,  although 
naked-eye  evidences  of  patliological  changes  were 
almost  nil,  showed  an  extensive  and  possibly  general 
infiltration  of  the  sheaths  of  the  blood-vessels  with 
leucocytes  (Fig.  53).    In  neither  case   though  care- 
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fully  sought  for,  was  any  gross  lesion  discovered  in  the 
encephalon.  These  observations  on  the  microscopic 
anatOQiy  have  been  confirmed  by  a  commission 
recently  sent  by  the  Portuguese  Government  to 
Loanda  to  study  sleeping  sickness.  In  many  instances 
not  only  did  they  find  these  microscopic  evidences  of 
encephalitis,  but  grosser  inflammatory  changes,  as 
milkiness,  or  even  thickening,  of  the  pia  arachnoid 
were  discovered. 

jUtiology.— Sleeping  sickness  affects  either  sex 
and  any  age  over  three  years  (Hodges),  and  appears 
to  be  in  no  way  influenced  by  occupation,  temperament, 
food,  or  heredity.  It  has  been  attributed,  on  alto- 
gether insufl&cient  grounds,  to  many  things  ;  the  true 
cause  has  not  been  determined. 

Remarking  the  singular  correspondence  which 
seems  to  obtain  in  the  distribution  of  this  disease  and 
that  of  Filaria  perstcms,  and  the  well-ascertained  facts 
that  the  disease  may  declare  itself,  and  that  this 
parasite  can  remain  alive,  years  after  the  endemic 
area  has  been  quitted,  I  have  suggested  that  F. 
perstans  may  in  some  way  be  responsible  for  sleeping 
sickness.  If  this  be  really  so,  it  is  hard  to  say  in 
what  way  the  parasite  operates.  As  a  matter  of 
fact,  I  have  found  F.  perstans  in  the  only  cases  of 
sleeping  sickness  I  have  seen  in  England,  three  in 
number ;  and  the  parasite  is  now  known  to  he  exceed- 
ingly prevalent  in  a  large  proportion  of  the  inhabitants 
of  the  endemic  districts. 

This  latter  circumstance  is  undoubtedly  an  argu- 
ment, and  is  used  as  such,  against  the  jaathogenicity 
of  the  filaria.  Why,  it  might  be  asked,  if  F.  per- 
stmis  be  the  cause  of  sleeping  sickness,  does  this  blood- 
worm not  cause  the  disease  in  every  instance  in  which 
it  occurs  1  Though  the  explanation  cannot  be  supplied, 
it  does  not  follow  that  there  may  not  be  an  intimate 
association  between  the  filaria  and  the  disease.  F. 
noctnrna  does  not  always  cause  chyluria,  for  example, 
yet  there  can  be  no  doubt  F.  nocturna  is  the  cause  of 
chyluria.    Bothrocephulus  latus  is  the  cause  of  bothro- 
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cephalus  anaemia,  but  it  does  not  always  cause  anaemia. 
As  so  often  happens  in  pathology,  thei'e  must  be  a 
combination  of  factors  for  the  production  of  disease. 

The  Portuguese  mission  alluded  to  failed  to  find 
F.  j]erstans  in  their  cases  ;  but  as  this  parasite,  unless 
the  proper  technique  be  employed,  is  easily  overlooked, 
for  the  present  I  do  not  regard  this  negative  evi- 
dence as  conclusive.  In  Uganda,  Drs.  Cook  and 
Hodges,  and,  after  them,  the  commissioners  of  the 
Royal  Society,  found  F.  perstans  in  a  larger  propor- 
tion of  the  many  cases  of  sleeping  sickness  studied 
than  in  the  general  population.  Latterly,  however, 
the  commissioners  found  that  although  in  a  general 
way  F.  perstans  and  sleeping  sickness  seemed  to 
correspond  in  their  geographical  distributions,  this 
was  not  found  to  be  the  case  when  their  particular 
distributions  came  to  be  investigated  ;  for,  whereas  in 
many  districts  the  parasite  and  the  disease  were  very 
common,  in  other  districts  the  parasite  was  common 
and  the  disease  rare  or  unknown,  and  in  yet  other 
districts  the  disease  was  common  and  the  parasite 
rare. 

The  Portuguese  commissioners  claim  that .  the 
cause  of  sleeping  sickness  is  a  certain  diplococcus 
which  they  found  in  the  brain,  cerebro-spinal  fluid, 
and  lymphatic  glands.  A  similar  bacterium  has  been 
found  by  Dr.  Castellani,  of  the  Royal  Society's 
Commission  in  Uganda,  in  seventeen  out  of  nineteen 
cases  examined.  Dr.  Casteliani's  bacterium  has,  he 
states,  different  cultural  properties  from  that  of  the 
Portuguese  commission.  Until  further  evidence  has 
been  collected  it  is  impossible  to  say  if  either  of  these 
bacteria  is  the  germ  of  sleeping  sickness. 

Diagnosis.— Sleeping  sickness  has    been  con 
founded  with  beriberi ;  but  if  it  be  borne  in  mind 
that  the  former  is  a  disease  of  the  central  nervous 
system,  whereas  the  latter  is  a  disease  of  the  periph- 
eral nerves,  such  a  mistake  is  not  likely  to  occur. 

Treatment.— Purging  appears  to  do  good 
temporarily.     Arsenic  in  very  large  doses  has  also 
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seemed  to  be  followed  by  improvement,  and  even 
by  arrest. 

If  F.  Persians  be  at  the  root  of  the  disease, 
care  in  the  matter  of  drinking-water,  or,  possibly,  of 
the  bites  of  such  insects  as  may  subserve  this  parasite 
as  intermediary  host,  is  indicated  as  a  prophylactic 
measure.* 

If  it  should  turn  out  that  sleeping  sickness  is  a 
bacterial  disease,  isolation  and  segregation  of  the 
cases  is  indicated.  The  negroes  in  some  places 
believe  that  the  disease  is  communicated  by  the  saliva, 
and  that  it  is  acquired  as  a  result  of  the  native  habit 
of  all  the  inmates  of  a  house  eating  out  of  one  dish, 
dipping  their  food  out  and  transferring  it  to  their 
mouths  with  their  fingers. 

*  The  recent  discovery  of  F.  perstans  in  the  Buck  Indians 
of  British  Guiana  is  interesting  in  connection  with  the  following 
passage  in  a  letter  received  some  time  ago  from  Dr.  Ozzard,  of  that 
colony:  "I  haven't  much  doubt  but  that  sleeping  sickness  does 
exist  amongst  our  aborigines.  One  frequently  hears  travellers  in  the 
interior  remark  on  the  fact  that  when  the  Bucks  fall  sick  they  take 
to  their  hammocks  and  lie  there  till  they  die."  A  Buck  woman 
was  brought  to  Dr.  Ozzard  for  treatment  because,  as  her  friends 
said,  she  was  always  asleep.  Low,  who  made  careful  inquiry  on 
this  point  while  travelling  in  British  Guiana,  failed  to  get  any 
reliable  evidence  of  the  occurrence  of  the  disease  in  that  country. 
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SECTION   III.  -  ABDOMINAL 
DISEASES. 


CHAPTER  XXIV. 

CHOLERA. 

Definition. — An  acute,  infectious,  epidemic  disease, 
characterised  by  profuse  purging  and  vomiting  of  a 
colourless  serous  material,  muscular  cramps,  sup- 
pression of  urine,  algidity  and  collajjse,  the  presence 
of  a  special  bacterium  in  the  intestine  and  intestinal 
discharges,  and  a  high  mortality. 

History  and  g^eograpliical  distribntion. — 
It  is  probable  that  from  remotest  antiquity  cholera 
has  been  endemic  in  Lower  Bengal,*  and  that  thence, 
from  time  to  time,  it  has  spread  as  an  epidemic  over 
the  rest  of  India.  European  physicians  observed 
it  there  in  the  sixteenth,  seventeenth,  and  eighteenth 
centuries,  but  it  was  not  until  the  great  epidemic 
extension  of  1817  that  the  disease  seriously  attracted 
the  attention  of  the  profession  in  Europe.  In  that 
year  cholera  began  to  spread  all  over  Asia,  extending 
eastwards  as  far  as  Pekin  and  Japan,  southwards  to 
Mauritius,  and  westwards  to  Syria  and  the  eastern 
shores  of  the  Caspian.  Stopping  short  at  Astrakhan 
in  1825,  it  did  not  on  that  occasion  invade  Europe. 

Ethvo'pean  ejndemics. — In  1830  cholera  visited 
Europe  for  the  first  time.  Advancing  through 
Afghanistan   and    Persia^   it   entered    hy   way  of 

*  Though  it  is  customary  to  speak  of  Lower  Bengal  as  the  home 
of  cholera,  it  is  by  no  means  certain  that  other  Eastern  localities 
have  not  some  claim  to  a  similar  distinction — Jiaukok,  Canton,  and 
Shanghai,  for  example.  ]^r.  Henderson,  in  his  health  rpjxn'ts, 
indicates  that  the  disease  is  rarely  absent  during  the  summer 
months  from  the  last-named  city  ;  the  same  may  be  said  of  Bankok 
and  of  Canton. 


Geographical 


Distribution. 


345 


Russia,  and  swept  as  an  epidemic  over  nearly  the 
entire  continent,  reaching  Britain  at  the  beginning 
of  1832.  During  the  same  summer  it  crossed  the 
Atlantic  to  Canada  and  the  United  States.  This 
epidemic  did  not  die  out  in  Europe  till  1839.  Since 
that  time  there  have  been  at  least  five  European 
epidemics— 1848-51,  1851-55,  1865-74,  1884-86, 
and  1892-95. 

Great  Britain  has  been  seriously  involved  in 
four  only  of  these  epidemics — namely,  in  1832,  1848, 
1854-55,  and  in  1866.  On  the  occasion  of  the  last 
two  European  epidemics,  although  the  disease  was 
frequently  imported,  it  did  not  spread  in  Britani. 
America  has  not  been  so  fortunate,  for,  although  the 
1870-73  epidemic  practically  spared  Great  Britain,  it 
crossed  the  Atlantic  and,  entering  by  way  of  J amaica 
and  New  Orleans,  raged  for  a  time  in  the  United  States. 

From  a  study  of  the  march  of  these  various 
epidemics,  it  is  to  be  concluded  that  cholera 
reaches  Europe  by  three  distinct  routes  : — First,  via 
Afghanistan,  Persia,  the  Caspian  Sea,  and  the  Volga 
valley  ;  second,  via  the  Persian  Gulf,  Syria,  Asia 
Minor,  Turkey  inEurope,  and  the  Mediterranean;  and, 
tliird,  via  the  Red  Sea,  Egypt,  and  the  Mediterranean. 

With  certain  exceptions,  hereafter  to  be  mentioned, 
there  is  hardly  an  important  country  in  the  world 
which  has  not,  at  one  time  or  another,  been  visited 
by  cholera  in  the  course  of  some  of  its  pandemic 
extensions. 

^]tiolog:y. — Tlte  disease  is  carried  by  man. — 
The  study  of  the  various  epidemics  shows  that  in  its 
spread  cholera  follows  the  great  routes  of  human 
intercourse,  and  that  it  is  conveyed  chiefly  by  man, 
probably  in  its  principal  extensions  by  man  alone, 
from  place  to  place.  In  Britain  and  the  United 
States,  for  example,  the  places  first  attacked  have 
been  invariably  seaports  in  direct  and  active  com- 
munication with  other  ports  already  infected.  In 
India,  although  the  problem  is  much  more  difliicult 
to  unravel,   in   certain    instances,  the  influence  of 
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human  intercourse  in  diflPusing  the-  disease  can  be 
distinctly  traced.  Thus  the  extensive  pilgrimages, 
so  frequent  in  that  country,  are  a  fruitful  source  of 
its  rapid  spread.  During  these  gatherings  hundreds 
of  thousands  of  human  beings  are  collected  together 
under  highly  insanitary  conditions — as  at  the  Hurdwar 
and  Mecca  pilgrimages.  Cholera  breaks  out  among 
the  devotees,  who,  when  they  separate,  carry  the  dis- 
ease along  with  them  as  they  proceed  towards  their 
homes,  infecting  the  people  of  the  places  which  they 
pass  through.  Cholera  never  travels  faster  than  a 
man  can  travel;  but-in  modern  times,  owing  to  the  in- 
creased speed  of  locomotion  and  the  increased  amount 
of  travel,  epidemics  advance  rtiore  rapidly  and  pursue 
a  more  erratic  course  than  they  did  sixty  years  ago. 

Isolation  secures  imviimity.  —  In  the  case  of 
isolated  countries  the  absence  of  active  and  frequent 
intercourse  with  the  outer  world  favours  immunity, 
even  during  approximately  pandemic  extensions. 
Thus,  though  so  near  to  the  home  of  cholera,  the 
Andaman  Islands  have  never  been  visited  by  the 
disease.  Similarly,  Australia  and  New  Zealand 
hitherto  have  enjoyed  practical  exemption.  The 
same  can  be  advanced  of  the  Pacific  Islands,  the 
Cape  of  Good  Hope,  the  west  coast  of  Africa, 
Orkney  and  Shetland,  Iceland,  the  Faroe  Islands, 
and  many  of  the  islands  of  the  Atlantic. 

Its  unequal  diffusion  in  the  endemic  and  epidemic 
areas. — Although  cholera  is  always  present  in  some 
part  of  the  endemic  area  in  Bengal,  it  is  not  equally 
diffused  there,  nor  is  it  equally  common  at  all  seasons 
and  every  yeai\  Thus,  even  within  this  area,  there  are 
places  which  enjoy  an  absolute  or  a  relative  immunity, 
and  there  are  seasons  and  years  of  special  prevalence. 
It  has  also  to  be  remarked  that  the  season  of  immunity 
for  one  place  may  be  the  season  for  prevalence  in 
another  place,  and  vice  versd.  The  same  observations 
apply  to  the  areas  of  epidemic  extension. 

When  cholera  extends  as  an  epidemic,  its  course 
is  often  singularly  erratic.    Some  places,  apparently 
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iu  the  direct  line  of  advance,  are  passed  over,  to 
be  attacked  perhaps  at  a  later  period.  Similarly, 
certain  districts  of  a  town  may  be  spared,  while  other 
parts  of  the  same  town  are  ravaged  by  the  disease. 

Local  conditions  favouring  its  i^resence. — On  the 
whole,  it  may  be  said  that  low-lying  districts, 
particularly  those  along  the  banks  of  rivers,  are 
more  subject  to  the  disease  than  high  and  dry 
situations ;  and  that  overcrowding  and  unhygienic 
conditions  generally  conduce  to  its  prevalence.  The 
principal  and  special  element,  however,  which  deter- 
mines the  diffusion  of  cholera  is,;  undoubtedly,  the 
character  of  the  water  supply. 

Cholera  in  the  main  a  water-borne  disease,  entering 
by  the  stomach. — From  time  to  time  many  theories  of 
the  cause  and  nature  of  cholera  have  been  put 
forward,  most  of  them  very  absurd  and  manifestly 
incorrect.  Most  of  these  have  now  been  definitely 
abandoned  in  favour  of  the  theory  that  the  cause  of 
cholera  is  a  specific  germ  which,  in  the  main,  is 
water-borne.  The  evidence  in  favour  of  this  view 
may  be  regarded  as  being  almost  conclusive,  although 
there  is  still  some  room  for  doubting  whether  the 
germ  itself  has  really  been  discovered. 

The  earliest,  and  still  one  of  the  most  telling 
pieces  of  evidence  in  favour  of  the  water-borne  theory 
of  the  diflfusion  of  cholera,  we  owe  to  the  late 
Dr.  Snow.  In  August,  1854,  cholera  was  epidemic 
in  parts  of  London,  notably  in  the  neighbourhood  of 
St.  Anne's,  Golden  Square.  A  child  at  40,  Broad 
Street,  after  an  illness  of  three  or  four  days,  died 
of  the  disease  on  the  2nd  of  September.  The  dis- 
charges from  the  patient  had  been  thrown  into  a 
leaky  cesspool,  which,  as  was  subsequently  discovered, 
drained  into  a  well  only  three  feet  away.  This  well 
supplied  the  neighbourhood  with  drinking-water.  On 
the  niglit  of  the  31st  of  August  cholera  broke  out 
among  those  who  used  the  water  of  this  particular 
well,  very  few  escaping  an  attack.  On  the  2nd  of 
September  a  lady  died  of  cholera  at  Hampstead. 
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Attention  was  specially  called  to  this  lady's  case,  as 
hitherto  the  disease  had  not  been  seen  in  that  district. 
On  inquiry  it  was  found  that  she  had  been  habitually 
supplied  with  drinking-water  from  the  Broad  Street 
well  referred  to,  as  she  had  formerly  resided  in 
Broad  Street,  and  had  retained  a  liking  for  the  water 
from  this  particular  Avell.  She  drank  some  of  the 
water  which  had  been  procured  on  the  .31st  of  August, 
both  on  that  day  and  again  on  the  1st  of  September. 
On  the  latter  day  she  was  seized  Avith  cholera.  A 
niece,  on  a  visit  to  this  lady,  also  drank  some  of  the 
same  water ;  she,  too,  was  attacked  by  cholera,  and 
died.  A  servant  also  drank  the  water ;  although  she 
suffered  to  some  extent,  .she  recovered.  So  far  as 
could  be  ascertained  by  carefid  inquiry,  these  people 
had  had  no  connection  whatever  with  the  cholera 
district  excejjt  through  the  water  fetched  from  this 
particular  Broad  Street  well.  Cholera,  as  mentioned, 
was  not  epidemic  at  Hampstead  at  the  time.  The 
inference  that  the  germ  had  been  conveyed  in  the 
polluted  water  is  difficult  to  avoid. 

Another  remarkable  illusti-ation  of  the  diffusion  of 
the  cholera  germ  by  water  is  supplied  by  the  recent 
epidemic  in  Hamburg.  At  the  time  the  hygienic 
conditions  under  which  the  inhabitants  of  the  con- 
tiguous cities  of  Hamburg,  Altona,  and  Wandsbeck 
lived  were  practically  identical,  save  in  the  matter 
of  water  supply.  Hamburg  and  Altona  both  drew 
their  water  from  the  Elbe ;  but,  whereas  the  water 
distributed  to  the  people  of  Altona  was  most  carefully 
filtered,  that  supplied  to  the  people  of  Hamburg  was 
simply  pumped  up  from  the  river  and  jjassed  directly 
into  the  mains  without  filtration  or  purification  of 
any  description.  The  Wandsbeck  water  came  from  a 
lake,  and  was  filtered.  In  Hamburg,  during  the 
epidemic,  there  were  8,605  deaths  from  cholera,  equal 
to  13-4  per  thousand;  whereas  in  Altona  only  328 
deaths  occurred,  equal  to  2-1  per  thousand.  The  death- 
rate  in  Wandsbeck  was  similar  to  that  of  Altona. 
Hamburg  and  Altona  are  contiguous,  and  practically 
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one  city.  At  one  part  a  street  forms  the  boundary 
between  the  municipalities.  On  one  side  of  this 
street,  the  Hamburg  side,  there  were  numerous  cases 
of  cholera  ;  on  the  Altona  side  there  were  no  cases. 
The  houses  on  both  sides  of  the  street  were  of  the 
same  chai-acter  and  occupied  by  the  same  class  of 
people.  The  only  difference,  so  far  as  could  be  ascer- 
tained, was  in  the  water  supply  :  the  houses  on  the 
healthy  side  of  the  street  received  Altona  water  ; 
those  on  the  cholera-stricken  side,  Hamburg  water. 
It  was  remarked  that  a  certain  group  of  houses  on 
the  Hamburg  side  remained  free  from  the  disease.  On 
investigation  it  was  found  that,  unlike  the  other 
houses  on  the  same  side,  these  houses  derived  their 
water  supply  from  an  Altona  main. 

As  regards  its  relation  to  the  water  supply,  this 
Hambur'g  epidemic  is  the  exact  counterpart  of  what 
happened  in  South  London  in  1854.  Formerly  this 
district  was  snp|>lied  with  water  by  two  companies — • 
the  Southwark  and  Vauxhall  Company  and  the  Lam- 
beth Company.  Both  companies  drew  their  water 
from  the  Thames — the  latter  from  near  Hungerford 
Bridge,  the  former  from  near  Battersea  Fields.  The 
epidemic  of  cholera  which  visited  London  in  liS49 
was  especially  severe  in  South  London.  Subsequently 
the  Lambeth  Company  removed  its  intake  higher  up 
the  river  to  Thames  Ditton,  and  consequently  the 
water  it  supplied  at  the  time  of  the  1854  epidemic 
had  improved  in  quality.  The  Southwark  and  Vaux- 
hall Company  did  not  change  their  intake,  and  in 
1854  they  were  still  drawing  their  supply  from  the 
river  near  Battersea  Fields.  When  cholera  visited 
Lorn  Ion  in  that  year,  the  death-rate  from  the  disease 
in  the  houses  supplied  by  the  Southwark  and  Vaux- 
hall Company  amounted  to  15-3  per  10,000  inhabitants, 
whereas  that  in  houses  supplied  by  the  Lambeth  Com- 
pany was  only  26  per  10,000.  The  mains  of  the  two 
companies  ran  side  by  side,  some  houses  receiving  the 
water  of  one  company,  some  that  of  the  other. 

During  the  Hamburg  epidemic  it  was  also  found 


Cholera. 


that  the  incidence  of  cholera  was  three  times  greater 
among  those  who  used  the  town  water  than  among 
those  who  got  their  supplies  from  wells.  These,  and 
many  similar  facts  which  might  be  adduced,  clearly 
point  to  water  as  a  principal  medium  for  the  diffusion 
of  the  cholera  germ. 

The  virus  contained  in  the  dejecta. — Evidence, 
equally  conclusive,  tends  to  show  that  the  germ 
on  being  swallowed  by  man  multiplies  in  his  ali- 
mentary canal,  and,  on  being  voided  in  the  dejecta, 
subsequently  finds  its  way  by  a  route  more  or  less 
direct  to  water  again,  in  which,  under  favoui'able 
conditions,  it  continues  still  further  to  multiply.  An 
illustration,  amounting  almost  to  proof,  of  the  fact 
that  the  germ  of  cholera  is  contained  in  the  stools  of 
cholera  patients  is  supplied  by  Macnamara.  Some  of 
the  characteristic  rice-water  discharge  from  a  cholera 
patient  got  mixed  accidentally  with  a  few  gallons  of 
water.  This  was  exposed  to  the  sun  for  twelve  hours. 
Early  the  following  morning  nineteen  persons  each 
drank  about  an  ounce  of  the  mixture.  Within  thirty- 
six  hours  five  of  these  nineteen  persons  were  seized 
with  cholera. 

Conditions  of  infection  are  complex. — It  is  evident 
that  the  ingestion  of  the  germ  is  a  necessary  con- 
dition for  the  production  of  the  disease,  but  there 
are  many  facts  which  render  it  equally  evident  that 
this  is  not  the  only  condition.  Were  it  the  only  con- 
dition, then  every  one  of  those  individuals  referred  to 
by  Macnamara  would  have  sickened.  What  the  other 
necessary  conditions  may  be  it  is  hard — in  the  present 
state  of  knowledge,  impossible — to  say. 

There  is  reason  to  believe  that  not  only  are  the 
conditions  complicated  as  regards  the  susceptibility  of 
the  individual,  but  also  that  they  are  equally  com- 
plex as  regards  the  germ  itself  in  relation  to  its 
pathogenic,  proliferating,  and  diffusing  properties. 

The  g'criii  of  cliolera. — Early  views. — Since 
European  pathologists  tirst  directed  their  attention  to 
the  subject,  many  views,  as  we  have  said,  have  been  en- 
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tertained  as  to  the  exact  nature  of  the  cause  of  cholera. 
Some  of  these  views  were  of  the  most  fantastic  descrip- 
tion. Mysterious  atmospheric  and  telluric  conditions 
were  invoked,  and  only  a  very  few  years  ago  supersti- 
tious notions  worthy  of  the  Middle  Ages  were  freely 
ventilated  even  in  high  places  and  by  educated  minds. 
Among  those  who  ventured  to  formulate  definite  and 
moi-e  reasonable  hypotheses,  some  considered  that 
cholera,  like  the  more  familiar  exanthematous  fevers, 
was  directly  contagious.  Others  thought  that  it  was 
not  directly  contagious,  but  that  it  was  communicated 
by  the  evacuations  of  the  sick  after  these  evacuations 
had  undergone  some  peculiar  fermentative  process  out- 
side the  human  body.  Others,  again,  as  Von  Petten- 
kofer,  regarded  the  virus  as  a  chemical  ferment  which 
developed  in  the  soil  under  certain  unknown  epidemic 
conditions. 

Discovery  of  the  comma  bacillus. — Since  the  rise 
of  tlie  germ  theory  of  infective  disease  most  of  these 
speculations  have  been  definitely  abandoned,  or  have 
received  more  precise  expression  in  the  view  that 
cholera  is  caused  by  a  certain  bacterium,  known  as 
the  comma  bacillus  or  cholera  vibrio,  which  Koch 
found  to  be  present  practically  invariably  in  the 
stools  and  intestinal  contents  of  cholera  patients. 
This  bacterium  Koch  fi.rst  discovered  in  Egypt  in 
1883.  Believing  in  its  importance,  he  afterwards 
proceeded  to  India  on  a  special  mission,  and  there, 
in  Calcutta,  in  1884,  he  found  the  same  bacterium  in 
the  intestinal  contents  of  forty-two  fatal  cases,  and  in 
the  stools  of  thirty  other  cholera  patients ;  in  fact,  he 
found  it  in  every  case  of  the  disease  examined. 
Moreover,  he  entirely  failed  to  find  it  in  any  other 
disease  or  in  healthy  discharges.  These  observations, 
so  far  as  they  concern  the  presence  of  the  comma 
bacillus  in  cholera  stools,  have  been  abundantly  con- 
firmed by  many  other  workers ;  so  that  the  presence 
or  absence  of  this  bacterium  is  now  regarded  as  a 
trustworthy  and  valuable  practical  test  of  the 
choleraic  or  non-choleraic  nature  of  any  given  case  of 
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intestinal  flux;  and  this  even  by  the  opponents  of 
Koch's  special  view  as  to  the  nature  of  the  relation- 
ship of  the  bacterium  in  question  to  the  disease  with 
which  it  is  so  intimately  associated.  If  only  on 
account  of  its  diagnostic  value,  the  comma  bacillus 
therefore  is  an  organism  of  importance ;  but  as  many 
high  authorities  regard  it  as  a  necessary  concomitant 
and  even  as  the  actual  germ  and  true  cause  of  Asiatic 


Fig.  54. — Cholera  bacillus.    Agar  cult:  24  hours'  growth. 
{  X  1000.)   (Muir  and  Ritchie. 


cholera,  the  vibrio  acquires  an  importance  of  the  first 
rank. 

The  comma  bacillus ;  description. — Tlae  comma 
bacillus  (Fig.  54)  is  a  very  minute  organism,  I'O  to 
2  micromillimetres  in  length  by  -5  to  "6  microniilli- 
metres  in  diameter — about  half  the  length  and  tsvice 
the  thickness  of  the  tubercle  bacillus.  It  is  generally 
slightly  curved,  like  a  comma ;  hence  its  name. 
After  appropriate  staining,  at  each  end,  or  at  one 
end  only,  flagella  can  be  distinguished  ;  sometimes 
one,  sometimes  (though  less  frequently)  two.  These 
flagella  are  of  considerable  length — from  one  to  five 
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times  that  of  the  body  of  the  bacterium  ;  their 
extreme  tenuity  renders  them  difficult  to  see  in 
ordinary  preparations.  The  fiageUa  are  not  always 
present  during  the  entire  life  of  the  jjarasite.  In 
virtue  of  this  appendage  the  bacillus  exhibits  very 
active  spirillum-like  movements.  The  individual 
bacilli  when  stained  show  darker  parts  at  the  ends 
or  at  the  centre,  suggesting  the  possibility  of  spore 
formation ;  this  point  has  not  been  definitely  settled. 
Sometimes  iu  cultivations  two  or  more  bacilli  ai"e 
united,  in  which  case  an  S-shaped  body  is  the  result ; 
or  it  may  happen  that  several  bacilli  are  thus  united 
together,  producing  a  spirillar  appearance. 

The  comma  bacillus  is  easily  stained  by  watery 
solution  of  fuchsin,  or  by  Loffler's  method,  dried 
cover-glass  films  being  used.  Dilute  solution  of 
methyl  violet  mixed  with  the  intestinal  contents  and 
placed  on  a  slide  suffices  for  partial  staining. 

The  bacillus  grows  best  in  alkaline  media  at  a 
temperature  of  from  30°  to  40°  Cent.  Growth  is 
arrested  below  15°,  or  above  42°  Cent.  ;  a  tempera- 
ture over  50°  Cent,  kills  the  bacillus.  Meat-broth, 
milk,  blood  serum,  nutrient  gelatine,  or  potato,  are 
all  suitable  culture  media.  Nutrient  gelatine  and 
potato  are  the  most  convenient  for  diagnostic  purposes. 

In  gelatine  plate-cultivations  minute  white  points 
appea,r  ;  aiound  these  the  gelatine  liquefies,  and  the 
colonies  of  bacilli  sink  into  funnel  or  bubble  shajied 
depressions.  By  the  end  of  the  second  or  third  day 
the  cultivation  is  besprinkled  with  such  depressions, 
liquefaction  spreading  peripherally  until  it  involves 
the  entire  surface  of  the  gelatine.  The  colonies  are 
white  or  yellowish,  very  irregular  in  shape,  granular, 
and  shining  like  so  many  particles  of  ground-glass. 
Later  they  assume  a  peculiar  roseate  hue,  said  to  be 
absolutely  characteristic. 

In  gelatine  stab  cultures  the  growth  at  first  is 
most  active  near  the  surface  ;  later,  the  colony  sink- 
ing, lic|uefactiou  advances  most  below  tlie  surface  of 
the  gelatine,  so  that  a  bubble-shaped  appearance  is 
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then  produced.  Later  still,  as  growth  proceeds 
along  the  needle  ti-ack,  a  finger-shaped  liquefaction 
results,  which  in  time  extends  to  the  sides  of  the 
tube.  At  the  bottom  of  the  liquefied  ai-ea  there  is 
an  accumulation  of  a  white  mass  of  bacteria  ;  at  the 
top  a  scum  of  bacteria  in  various  stages  of  degenera- 
tion is  formed.  These  cultures  may  die  after  five  or 
six  weeks. 

Agar  is  not  liquefied,  and  in  it  the  cultivations 
retain  their  vitality  longer.  On  potato,  at  20°  to 
30°  Cent.,  the  culture  appears  as  a  thin,  brownish, 
porcelain-like  film.  In  broth,  some  of  the  bacilli 
form  a  scum  on  the  surface ;  others,  falling  in 
masses  to  the  bottom,  leave  the  body  of  the  liquid  clear. 

Although,  taken  together  and  in  conjunction  with 
the  morphological  appearances,  these  culture  charac- 
ters are  fairly  distinctive,  nevertheless  certain  other 
bacteria,  such  as  Finkler's  spirillum,  behave  very 
similarly  ;  and,  as  the  microscopic  featui-es  of  these 
other  bacteria  in  some  instances  are  very  much  like 
.those  of  the  cholei-a  vibrio,  a  mistake  is  easily  made. 
The  production  of  what  is  known  as  "  cholera  red  " 
by  the  addition  of  pure  sulphuric  acid  (indol  reaction) 
to  a  culture  in  peptonised  broth,  is  also  not  quite 
distinctive  of  the  cholera  vibrio,  for  a  similar  reaction 
is  produced  by  some  other  bacilli. 

In  careful  and  practised  hands  the  diagnosis  of 
cholera  by  the  microscopic  and  cultural  characters  of 
the  vibrio  may  be  made  with  practical  certainty. 

Is  the  comma  bacillus  the  germ  of  cholera  ? — 
Although  it  may  be  safely  asserted  that  cholera  is 
intimately  associated  with  the  comma  bacillus,  it  does 
not  necessarily  follow  that  this  organism  is  the  cause 
of  cholera.  Many  attempts  have  been,  and  are  being, 
made  to  establish  such  a  relationship.  Nevertheless, 
what  may  be  considered  as  absolute  proof  is  still 
wanting  ;  such  proofs  as  alone  can  be  afforded  by 
the  production  in  man,  or  in  the  lower  animals,  of  a 
disease  in  every  respect  like  cholera  by  the  adminis- 
tration  of   pure   cultures  of  the  comma  bacillus. 
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Short  of  this  the  proof  may  be  said  to  be  almost 
complete  ;  indeed,  by  not  a  few  the  causal  relationship 
of  the  bacillus  to  thedisease  is  considered  as  established. 

Since  Koch  first  announced  his  discovery  many 
facts  having  a  bearing  on  the  subject  have  been 
brought  to  light,  some  in  favour  of  his  views,  some 
apparently  militating  against  them. 

(1)  It  has  been  found  that  there  are  several 
bacilli  with  morphological  and  cultural  characters 
closely  resembling  those  of  the  cholera  comma,  not- 
ably the  Finkler-Prior  bacillus  of  cholera  nostras, 
Lewis's  saliva  comma  bacillus,  many  of  the  comma- 
shaped  bacilli  discovered  by  Cunningham,  and  certain 
species  found  in  river  water.  Koch  and  others 
maintain  that,  though  morphologically  similar,  those 
other  bacilli  behave  so  differently  in  culture  media 
that,  biologically,  they  may  be  considered  as  specific- 
ally distinct  from  the  cholera  vibrio. 

(2)  Cultures  of  pure  bacilli  have  many  times  been 
swallowed  by  way  of  experiment ;  yet,  although  in  a 
few  instances  diarrhoea  with  comma  bacilli  in  the 
stools  has  resulted,  in  perhaps  no.  instance  has  true 
cholera,  much  less  fatal  cholera,  been  produced.  On 
this  account  it  is  held  by  some  that  the  comma 
bacillus  cannot  be  regarded  as  the  germ  of  cholera. 
Against  this  it  is  advanced  that  other  factors  must 
be  present  to  insure  the  induction  of  cholera  by  such 
experiments;  for  example,  a  suitable  and  peculiar 
condition  of  the  body,  possibly,  as  Buchner  suggests, 
some  second  and  as  yet  unknown  micro-organism. 
Buchner  therefore  regards  cholera  as  the  result  of  a 
mixed  infection.  Moreover,  the  cholera  vibrio,  like 
other  pathogenic  bacteria,  may  lose  through  cultiva- 
tion, or  otherwise,  its  virulence  while  retaining  its 
moi-phological  and  cultural  qualities.  ° 

(3)  A  few  cases  of  what,  from  a  clinical  point  of 
view,  appears  to  be  true  cholera  have  been  observed 
in  which  the  most  careful  and  most  prolonged  bac- 
teriological examinations  failed  to  detect  the  comma 
bacillus.    Therefore,  it  has  been  advanced,  as  cholera 
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caa  occur  without  the  comma  bacillus,  the  comma 
bacillus  cannot  be  the  cause  of  cholera.  Against 
this  it  has  been  said  that  these  observations  were 
defective  ;  that  although  the  bacillus  was  not  found, 
it  by  no  means  follows  that  the  bacillus  was  not 
present  at  some  time  in  the  case. 

(4)  The  comma  bacillus  has  been  observed  in  the 
stools  of  individuals  who  did  not  at  the  time  or  after- 
wards suffer  from  cholera.  To  this  it  is  answered 
that  although  one  of  the  necessary  conditions  for  the 
production  of  cholera  was  present,  others,  equally 
necessary,  were  absent.  Possibly,  as  Pettenkofer  re- 
marked, for  the  production  of  an  attack  of  cholera 
three  things  might  be  necessary,  X,  Y,  and  Z.  The 
comma  bacillus  may  be  the  X,  but  in  the  absence  of 
the  Y,  certain  local,  and  of  the  Z,  certain  personal 
conditions,  disease  does  not  result. 

(5)  It  has  been  found  impossible  by  the  administra- 
tion of  comma  bacilli  to  produce  in  the  lower  animals 
true  cholera,  or  any  condition  with  clinical  symptoms 
■closely  resembling  cholera.  Koch  and  others,  in 
certain  experiments  on  guinea-pigs,  acting  on  the 
supposition  that  the  acid  in  the  stomach  killed  the 
bacillus,  neutralised  this  by  the  administration  of 
sodium  carbonate,  and  paralysed  the  intestine  by 
intraperitoneal  injections  of  tincture  of  opium.  In 
this  way  they  claim  to  have  succeeded  in  killing 
o-uinea-pigs  with  symptoms  to  a  certain  extent  like 
those  of  cholera.  There  are  many  sources  of  fallacy  in 
this  experiment,  as  has  been  pointed  out  by  Klein  and 
others.  Exactly  similar  results  can  be  got  by  using  the 
Pinkler-Prior  and  otlier  bacilli.  The  most  promising 
experiments  in  this  direction  are  those  by  Jablotny 
on  the  ground  squirrel,  Spermojyhilus  givttatiis.  By 
administering  to  this  animal  comma  cultures  in  alka- 
line media  a  disease  in  many  respects  like  cholera  was 
produced  ;  and,  in  the  intestines  and  discharges  of 
the  animals  experimented  on,  cholera-like  pathological 
changes  were  found,  as  well  as  comma  bacilli. 

Variability  of  the  cholera  microbe.  —  Bacterio- 
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logical  studies,  always  difficult,  are  extremely  so  in 
the  case  of  the  cholera  microbe  owing  to  its  special 
liability  to  variation,  both  in  its  morphological  and 
in  its  pathogenic  chai-acters.  On  this  subject  Hafl  kine 
remarks  :  "  When  the  cholera  bacillus  was  first  dis- 
covered its  properties  were  described  with  extreme 
precision,  which  helped  in  concentrating  for  a  long  time 
all  studies  on  well-defined  and  carefully  chosen  speci- 
mens. Little  by  little,  as  the  field  of  observation  grew 
larger,  a  number  of  varieties  have  been  found  with 
characteristics  differing  so  largely  as  to  annihilate 
almost  completely  the  original  description.  When  we 
open  the  intestine  of  deceased  cholera  patients  and  in- 
vestigate the  microbes  there,  the  adopted  methods  will 
bring  to  the  surface  vibrios  in  which  the  external 
forms,  instead  of  the  characteristic  comma  or  spirillum, 
will  vary  between  a  coccus  and  a  straight  thread ;  the 
number  and  disposition  of  the  cilia,  the  secretion  of 
acids,  the  form  of  growth  in  broth,  will  vary ;  instead 
of  giving  in  gelatine  a  discrete  and  well-defined  figure 
of  liquefaction,  the  variation  will  extend  from  the 
complete  loss  of  this  property  to  a  rapid  dissolution  of 
the  whole  medium ;  there  will  be  varieties  which 
grow  luxuriantly  in  given  media,  and  others  which  do 
not  grow  there  at  all ;  some  will  be  phosphorescent  in 
the  dark,  and  others  not ;  some  will  give  the  indol 
reaction,  and  others  will  be  deprived  of  this  property, 
and  so  on.  The  first  thing  to  be  done  is  to  select 
carefully  among  these  the  most  typical  specimens, 
rejecting  the  others,  and  then  to  try  their  pathogenic 
power.  We  shall  find  such  a  divergence  in  strength 
that  the  extreme  forms  will  not  be  believed  to  be  the 
cholera  species.  There  will  be  commas  deprived  of 
any  virulence  demonstrable  on  animals,  and  others 
wliich  will  kill  the  most  resistant  species.  Some  will 
be  fatal  to  a  guinea-pig  at  a  dose  of  1/100  of  a  culture 
tube,  and  others  harmless  in  doses  500  times  stronger. 
The  average  conmia  dies  out  when  introduced  under 
the  skin  of  an  adult  animal ;  others  will  spread  in  the 
^system  and  give  rise  to  a  fatal  septicemia.  The 
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ordinary  comma  will  be  without  effect  on  birds  ;  but 
several  specimens  have  been  isolated,  and  believed  to 
be  typical,  which  easily  killed  pigeons  by  hypodermic 
or  intramuscular  injection.  I  believe  to  be  of  great 
value  the  method  worked  out  by  Pfeifier  for  com- 
paring all  such  varieties  with  one  selected  as  typical, 
which  he  employed  for  the  preparation  of  an  antitoxic 
serum.  This  method  will  be  found  of  efficient  help 
in  distinguishing  specimens  of  the  greatest  affinity 
with  the  average  cholera  comma.  But  once  such 
specimens  are  selected  and  their  particular  properties 
studied  they  begin  to  change  from  the  fii'st  day  they 
are  introduced  into  the  laboratory,  and  no  calculation 
based  on  these  studies  is  possible.  In  a  case  quoted 
by  M.  Metchnikoff,  the  proportion  of  the  initial 
power  of  the  microbe,  and  the  strength  it  showed  at  a 
later  trial,  was  as  75  to  1,  the  microbe  having 
graduall}'  sunk  to  1/75  of  its  initial  virulence." 
These  remarks,  by  so  great  a  master  of  the  subject, 
whilst  they  indicate  a  way  of  reconciling  many  ap- 
parent discrepancies  in  matters  of  fact  and  differences 
in  the  conclusions  arrived  at  by  different  bacteri- 
ologists, and  whilst  they  indicate  a  key  to  many  of 
the  clinical  features  of  cholera,  teach  us  caution  in 
accepting  as  proved  the  causal  relationship  of  the 
cholera  vibrio  to  the  disease  with  which  it  is  so 
invariably  associated 

Symptoms. — An  attack  of  cholera  commences 
in  one  of  two  ways ;  either  it  may  supervene  in  the 
course  of  what  appeal's  to  be  an  ordinaiy  case  of 
diarrhoea,  or  it  may  come  on  suddenly  and  without 
any  well-marked  prodromal  stage.  During  cholera 
epidemics  diarrhoea  is  unusually  prevalent.  It  is  a 
common  observation  that  at  such  times  an  attack  of 
this  latter  nature,  after  a  day  or  two,  may  assume  the 
characters  of  true  cholera.  The  preliminary  looseness 
in  such  cases  is  called  the  "premonitory  diarrhoea." 
Whether  this  looseness  is  specifically  related  to  the 
subsequent  attack,  or  whether  it  is  of  an  ordinary 
catarrhal  or  bilious  type  and  acts  simply  by  predis* 
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posing  to  the  specific  disease,  has  not  been  determined. 
Possibly,  owing  to  a  catarrhal  condition — in  itself 
non-specific — the  resisting  power  of  the  mucous  mem- 
brane is  impaired;  possibly,  in  diarrhoea,  the  large 
amount  of  fluid  in  the  gut  affords  a  favourable 
medium  for  the  cholera  germ  to  multiply  in.  Besides 
diarrhcea,  other  prodromata,  such  as  languor,  depres- 
sion of  spirits,  noises  in  the  ears,  etc.,  are  sometimes 
noted. 

When  true  cholera  sets  in,  profuse  watery  stools, 
painless  or  associated  with  griping,  and  at  first  faecal 
in  character,  pour,  one  after  the  other,  from  the 
patient.  Quickly  the  stools  lose  their  fascal  character, 
becoming  colourless  or,  rathei',  like  thin  rice  water  con- 
taining small  white  fiocculi  in  suspension.  Enormous 
quantities — ^  pints  —  of  this  material  are  generally 
passed  by  the  patient.  Presently  vomiting,  also  pro- 
fuse, at  first  perhaps  of  food,  but  very  soon  of  the 
same  rice-water  description,  supervenes.  Cramps  of 
an  agonising  character  attack  the  extremities  and 
abdomen  ;  the  implicated  muscles  stand  out  like  rigid 
bars,  or  are  thrown  into  lumps  from  the  violence  oi 
the  contractions.  The  patient  may  rapidly  pass  into 
a  state  of  collapse.  In  consequence  principally  of  the 
loss  of  fluid  by  the  diarrhcea  and  vomiting,  the  soft 
parts  shrink,  the  cheeks  fall  in,  the  nose  becomes 
pinched  and  thin,  the  eyes  sunken,  and  the  skin  of 
the  fingers  shrivelled  like  a  washerwoman's.  The 
surface  of  the  body  becomes  cold,  livid,  and  bedewed 
with  a  clammy  sweat ;  the  urine  and  bile  are  sup- 
pressed ;  respiration  is  rapid  and  shallow  ;  the  breath 
is  cold  and  the  voice  is  sunk  to  a  whisper.  The  pulse 
at  the  wrist  soon  becomes  thready,  weak,  and  rapid, 
and  then,  after  coming  and  going  and  feebly  flattering, 
may  disappear  entirely.  The  surface  temperature 
sinks  several  degrees  below  normal  —  93°  or  94"; 
whilst  that  in  the  rectum  may  be  several  degrees 
above  normal — 101°  to  105°.  The  patient  is  now 
restless,  tossing  about  uneasily,  throwing  his  arms 
from  aide  to  side,  feebly  complaining  of  intense  thirst 
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and  of  a  burning  feeling  in  the  chest,  and  racked 
with  cramp.  Althougli  apathetic,  the  mind  generally 
remains  clear.  In  other  instances  the  patient  may 
wander  or  pass  into  a  comatose  state. 

This,  "the  algide  stage  "  of  cholera,  may  termin- 
ate in  one  of  three  ways — in  death,  in  rapid  conva- 
lescence, or  in  febrile  reaction. 

When  death  from  collapse  supervenes,  it  may  do 
so  at  any  time  from  two  to  thirty  iiours  from  the  com- 
mencement of  the  seizure,  usually  in  fi'om  ten  to  twelve. 
On  the  other  hand,  the  gradual  cessation  of  vomiting 
and  purging,  the  reappearance  of  the  pulse  at  the 
wrist,  and  the  return  of  some  warmth  to  the  surface 
may  herald  convalescence.  In  such  a  case,  after 
many  hours,  the  secretion  of  urine  returns,  and  in  the 
course  of  a  few  days  the  patient  may  be  practically 
well  again.  Usually,  however,  on  the  cessation  of  the 
more  acute  symptoms  of  the  algide  stage,  a  condition, 
known  as  "  the  stage  of  reaction,"  is  developed. 

Reaction;  cholera  typhoid. — When  the  patient 
enters  on  this  stage  the  surface  of  the  body  becomes 
warmer,  the  pulse  returns  at  the  wrist,  the  face  fills 
out,  restlessness  disappears,  urine  may  be  secreted, 
and  the  motions  diminish  in  number  and  amount, 
becoming  bilious  at  the  same  time.  Coincidently  with 
the  subsidence  of  the  more  urgent  symptoms  of  the 
algide  stage  and  this  general  improvement  in  the 
appearance  of  the  patient,  a  febrile  condition  of 
greater  or  less  severity  may  develop.  Minor  degrees 
of  this  reaction  generally  subside  in  a  few  hours  ;  but 
in  more  severe  cases  the  febrile  state  becomes  aggra- 
vated, and  a  condition  in  man}^  respects  closely  resem- 
bling typhoid  fever,  "  cholera  typhoid,"  ensues.  This 
febrile  or  possibly  typhoid  state  may  last  from  four  or 
five  days  to  perhaps  a  fortnight  or  even  longer.  In 
severe  cases  the  face  is  flushed,  the  tongue  brown 
and  dry,  and  there  may  be  delirium  of  a  low  typhoid 
character  with  tremor  and  subsultus  ;  or  tlie  patient 
may  sink  into  a  peculiar  toi-pid  condition.  The 
motions  are  now  either  greenish  or  like  pea-soup,  and 
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may  contain  a  larger  or  smaller  amount  of  blood ;  at 
the  same  time  they  are  very  offensive.  The  reappear- 
ance of  urine  may  be  delayed  from  two  to  six  days  ; 
at  first  scanty,  high-coloured,  cloudy,  albuminous, 
and  containing  casts,  it  gradually  becomes  more 
profuse,  paler,  and  with  less  albumin.  Though  at 
tirst  the  urine  is  very  deficient  in  urea,  in  uric  acid, 
and  in  salts,  later  the  quantity  of  these  substances 
may  exceed  for  a  time  the  normal. 

During  the  stage  of  reaction  death  may  occur 
from  a  variety  of  complications  ;  from  pneumonia,  from 
enteritis  and  diarrhoea,  from  asthenia,  or  from  such 
effects  of  urfiemic  poisoning  as  coma  and  convulsions. 

In  cholera  there  is  a  considerable  variety  in  the 
character  of  the  symptoms  and  in  their  severity,  both 
as  regards  individual  cases  and  as  regards  different 
epidemics.  It  is  genei-ally  stated  that  during  an 
epidemic  the  earlier  cases  are  the  more  severe,  those 
occurring  towards  the  end  of  the  epidemic  being  on 
the  whole  milder. 

Aynhulatory  cases  occur  during  all  epidemics. 
Such  cases  are  characterised  by  diarrhoea  and  malaise 
merely  ;  there  is  never  complete  suppression  of  urine, 
the  diarrhoea  never  loses  its  bilious  character,  and  it  is 
not  accompanied  by  cramps.  The  attack  gi'adually 
.subsides  without  developing  a  subsequent  stage  of 
reaction. 

Cholerine. — In  another  set  of  cases  the  diarrhoea 
may  be  somewhat  more  acute,  and  the  stools  assume 
the  well-known  rice-water  appearance ;  but  the  loose- 
ness soon  ceases  without  leading  to  supjaression  of 
urine,  or  to  algide  symptoms,  or  even  to  very  severe 
cramps,  and  without  being  followed  by  a  stage  of 
reaction.  Such  cases  are  sometimes  designated 
"choleraic  diarrhoea"  or  "cholerine." 

Cliolera  sicca. — A  veiy  fatal  type  is  that  known 
as  "  cholera  sicca."  In  these  cases,  though  there  is  no, 
or  very  little,  diarrliona  or  vomiting,  collapse  sets  in 
so  rapidly  that  the  patient  is  quickly  overpowered  as 
by  an  overwhelming  dose  of  some  poison,  and  dies 
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in  a  few  hours  without  purging  or  any  attempt  at 
reaction.  At  the  post-mortem  examination  the  rice- 
water  materia],  so  characteristic  of  cholera,  though  it 
may  not  have  been  voided  during  life,  is  found  in 
abundance  in  the  bowel.  Other  cases  die  suddenly 
from  apnoea  caused,  apparently,  either  by  coagula 
in  the  right  heart,  or  by  spasm  of  the  pulmonary 
arterioles,  the  lungs  refusing  to  transmit  the  thickened 
blood.  In  certain  cases,  after  temporary  improve- 
ment, relapse  may  occur  and  is  nearly  always  fatal. 

Hyperpyrexia  is  an  occasional  though  rare  occur- 
rence in  cholera  ;  in  such  the  axillary  temperature  may 
rise  to  107°,  the  rectal  temjoerature  perhaps  to  109°; 
these  cases  also  are  almost  invariably  fatal. 

Sequelce.  —  Cholera  is  apt  to  be  followed  by  a  variety 
of  more  or  less  important  sequelte,  such  as  anjemia, 
mental  and  physical  debility,  insomnia,  pyretic  con- 
ditions, chronic  enterocolitis,  nephritis,  different  forms 
of  ^lulmonary  inflammation,  parotitis  apt  to  end  in 
abscess,  ulceration  of  the  corne.-e,  bed  sores,  or  in 
gangrene  of  difl'erent  parts  of  the  body.  Jaundice 
occurs  at  times,  and  is  said  to  be  of  the  gravest 
import.  Pregnant  women  almost  invariably  miscarry, 
the  foetus  showing  evidences  of  cholera. 

Morbid  anatomy  aii<l  palliolog^y. — Rigor 
mortis  occurs  early  and  persists  fur  a  considerable 
time.  Curious  movements  of  the  limbs  may  take 
place  in  consequence  of  post-mortem  muscular  con- 
tractions. On  dissection  the  most  characteristic  patho- 
logical appearances  in  cholei'a  are  those  connected 
with  the  circulation  and  with  the  intestinal  tract. 

If  death  have  occurred  during  the  algide  stage, 
the  surface  jsresents  the  shrunken  and  livid  appear- 
ance already  described.  On  opening  the  body  all  the 
tissues  are  found  to  be  abnormally  dry.  The  muscles 
are  dark  and  Arm  ;  sometimes  one  or  more  of  them  are 
discovered  to  be  ruptured— evidently  from  the  vio- 
lence of  the  cramps  during  life.  The  right  side  of  the 
heart  and  systemic  veins  are  full  of  dark,  thick,  and 
imperfectly  coagulated  blood,  which  tends  to  cling  to 
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the  inner  surface  of  the  vessels.  Fibrinous  clots,  ex- 
tending into  the  vessels,  may  be  found  in  the  right 
heart.  The  lungs  are  usually  antemic,  dry,  and 
shrunken  ;  occasionally  they  may  be  congested  and 
oedematous.  The  pulmonary  arteries  are  distended 
with  blood,  the  pulmonary  veins  empty.  The  liver 
is  generally  loaded  with  blood  ;  the  gall  bladder  full 
of  bile  ;  the  spleen  small.  Like  all  the  other  serous 
cavities,  the  peritoneum  contains  no  fluid,  its  surface 
being  dry  and  sticky.  The  outer  surface  of  the  bowel 
has  generally  a  diffuse  rosy  red,  occasionally  an  in- 
jected, appearance.  On  opening  the  bowel  it  is  found 
to  contain  a  larger  or  smaller  amount  of  the  charac- 
teristic rice-water  material,  occasionally  blood.  The 
mucous  membrane  of  the  stomach  and  intestine  is 
generally  pinkish  from  congestion,  or  there  may  be 
irregulai'ly  congested  or  arborescent  patches  of 
injection  here  and  there  throughout  its  extent.  In 
addition,  there  may  be  seen  smaller  or  larger  points 
of  ecchymosis  in,  or  under,  the  mucous  membrane. 
The  changes  in  the  alimentary  canal  are  most  marked 
at  the  lower  end  of  the  ileum,  where  Peyei^'s  patches 
and  the  solitary  glands  may  be  seen  to  be  congested 
and  swollen.  In  some  instances  the  bowel  is  pale 
throughout ;  in  many  the  mucous  membrane  has  a 
sodden,  pulpy  appearance  from  exfoliation  of  epi- 
thelium— possibly  a  post-moi'tem  change  ;  occasion- 
ally, especially  towards  the  lower  end  of  the  ileum, 
a  croupous  exudation  is  met  with.  The  mesenteric 
glands  are  congested.  The  superficial  veins  of  the 
kidneys  are  full ;  the  medullary  portion  is  much 
congested,  the  cortical  portion  less  so  ;  the  tubules 
are  filled  with  granular  matter  ;  the  epithelium  is 
cloudy,  granular,  or  fatty,  and,  at  a  later  stage,  may 
be  shed.  The  bladder  is  empty  and  contracted. 
Nothing  special  is  to  be  noted  in  the  nervous 
system . 

If  death  have  occurred  during  the  stage  of  re- 
action, the  tissues  are  moist ;  the  venous  system  is 
less  congested  ;  the  lungs  probably  congested  and 
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oedematous,  perhaps  inflamed.  Very  probably  there 
are  evidences  of  extensive  enteritis. 

Microscopical  examination  of  the  contents  of  the 
bowel  during  the  acute  stage  of  the  disease  discovers, 
in  most  instances,  the  comma  bacillus.  Usually  it  is 
in  great  abundance ;  occasionally  in  what  is  almost 
a  pure  culture.  Sections  of  the  intestine  show  the 
bacillus  lying  on  and  between  the  epithelial  cells  of 
the  villi  and  glands.  In  no  other  organ  or  tissue  of 
the  body  is  the  bacterium  to  be  found.  Therefore, 
assuming  that  the  comma  bacillus  is  tlie  cause  of 
cholera,  we  must  conclude  that  the  clinical  jihenomena 
are  not  the  result  of  a  septicaemia  ;  but  that  they  arise 
eitlier  from  a  local  irritation  produced  by  the  bacillus, 
or  from  some  toxin  which  it  generates  in  the  bowel 
and  which  is  absorbed,  or  from  a  combination  of  these 
factors. 

That  the  cholera  vibrio  is  a  powerful  irritant  is 
shown  by  the  effect  produced  locally  by  a  hypodermic 
injection  of  a  virulent  culture.  When  so  injected, 
not  only  does  it  give  rise  to  local  oedema,  but,  unless 
precautions  are  taken,  it  causes  in  certain  animals 
necrosis  of  the  tissues  and  ulceration  at  tlfe  seat  of 
injection.  It  is  conceivable,  therefore,  that  when  in  the 
course  of  the  naturally  acquired  disease  the  bacilli 
proliferate  in  the  bowel,  they  or  their  products  act  as 
an  irritant  to  the  mucous  membrane  and  so  provoke 
the  hypercatharsis,  and  the  consequent  dehydration  of 
the  tissues,  which  are  the  dominating  features  of  the 
disease.  On  the  other  hand,  tlie  hypodermic  injection 
of  cholera  vibrio  cultures  is  followed  by  smart  febrile 
movement  lasting  from  one  to  three  days,  evidencing 
the  presence  of  a  febrogenic  toxin  capable  of  pro- 
ducing constitutional  symptoms.  This  fact,  together 
with  the  rapid  and  intense  jjrostration  which,  in  some 
instances  of  natural  cholera,  appears  to  be  out  of  all 
proportion  to  the  amount  of  catharsis  present,  suggests 
that  in  a  measure  the  lethal  eflects  of  the  vibrio  are 
attributable,  not  alone  to  the  drain  of  fluid  from  the 
blood  and  tissues,  but  also  to  the  absorption  of  a 
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cholera  toxin  from  the  intestine.  It  is  somewhat 
strange,  however,  if  this  toxin  be  anything  more  than 
a  subsidiary  element  in  the  production  of  the 
symptoms  in  most  instances  of  the  naturally  acquired 
disease,  that  catharsis  is  not  one  of  the  eSects  of  the 
hypodermic  introduction  of  the  vibrio,  and  that  fever 
is  not  an  earlier  and  more  prominent  symptom  in 
natural  cholera.  The  modern  tendency  is  to  regard 
the  clinical  phenomena  as  the  result  partly  of  local 
irritation  and  partly  of  a  toxaemia  ;  variation  in  the 
proportional  intensities  of  the  various  clinical  elements 
depending  on  the  degree  of  virulence  of  the  particular 
strain  of  microbe  introduced,  and  on  the  circumstances 
and  idiosyncrasy  of  the  patient. 

Diagnosis.— During  the  height  of  an  epidemic 
the  diagnosis  of  cholera  is  generally  an  easy  matter  ; 
the  profuse  rice-water  discharges,  the  collapse,  the 
cold  clammy  skin,  the  cyanosis,  the  shrunken  features, 
the  shrivelled  fingers  and  toes,  the  feeble,  husky, 
hollow  voice,  the  cold  breath,  the  cramps  and  the 
suppression  of  urine,  together  with  the  high  rate  of 
mortality,  are  generally  sufiiciently  distinctive.  But 
in  the  first  cases  of  some  outbreak  of  diarrhcea,  which 
may  or  may  not  turn  out  to  be  cholera,  and  the  true 
nature  of  which  for  obvious  reasons  it  is  of  import- 
ance to  determine,  diagnosis  may  not  be  so  easy. 
Symptoms  resembling  true  cholera  may  supervene  in 
the  course  of  an  ordinary  severe  diarrhcea,  and  are 
very  usual  in  cholera  nostras,  in  mushroom  poisoning, 
in  ptomaine  poisoning,  in  the  early  stages  of 
trichinosis,  and  in  a  certain  type  of  pernicious 
malarial  fever.  In  none  of  these,  however,  is  the 
mortality  so  high  as  in  cholera ;  it  may  be  laid 
down,  therefore,  that  epidemic  diarrhcea  attended 
by  a  case  mortality  of  over  50  per  cent,  is  cholera. 

In  other  forms  of  diarrhoea  it  is  rare  for  the 
stools  to  be  persistently  so  absolutely  devoid  of 
biliary  colouring  matter  as  they  arc  in  cholera.  A 
careful  inspection  of  the  stools  sometimes  yields  valu- 
able information  in  other  ways.    Thus  in  mushroom 
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poisoning,  fragments  of  the  niushi'ooms  which  caused 
the  catharsis  may  be  seen  ;  in  trichinosis,  the  micro- 
scope may  detect  the  adult  trichina.  In  choleraic 
malarial  attacks  the  presence  of  the  malaria  parasite 
in  the  blood,  the  periodicity  of  the  symptoms,  their 
amenability  to  quinine,  together  with  the  character 
of  the  prevailing  epidemic,  generally  combine  to  guide 
to  a  correct  diaarnosis. 

The  detection  of  the  comma  bacillus  in  the  stools 
is  now  regarded  as  a  positive  indication  of  cholera. 
It  would  be  rash,  however,  to  affirm  that  a  negative 
result  from  bacteriological  examination  of  a  single 
case  is  conclusive  against  its  being  cholera.  More- 
over, it  must  be  borne  in  mind  that  such  examinations 
to  be  trustworthy  have  to  be  made  by  a  skilled  bac- 
teriologist. According  to  Kanthack  and  Stephens, 
the  following  were  the  methods  of  bacteriological 
diagnosis  practised  by  Klein  during  the  threatened 
epidemic  in  1893  : — 

"  Method  1. — A  flake  from  the  dejecta  is  placed  in  i^eptone 
broth  and  incubated  at  37°  Cent.  In  twenty-four  hours  an 
abundant  crop  of  -sdbrios  is  found  on  the  superficial  layers  of 
the  broth.  Tliis  pellicle  consists  of  a  practically  pure  culture, 
or,  at  any  rate,  is  a  culture  which  easily  allows  of  pure  sub- 
cultures being  obtained. 

' '  Method  2.  —A  flake  is  placed  in  sterile  salt  solution  or 
broth  ;  it  is  shaken  up,  and  from  this  gelatine  or  agar  tubes 
are  inoculated,  and  i^lates  are  made.  In  agar  plates  incubated 
at  37°  Cent,  niimerous  colonies  may  be  found  in  twenty  to 
thirty  hours.  In  the  gelatine  plates,  after  two  to  three  days' 
incubation  at  20°  to  22°  Cent.,  numerous  typical  colonies  can  be 
got. 

Method  3. — A  flake  is  placed  directly  into  Dunham's 
peptone  salt  solution  (1  per  cent,  peptone,  0-.5  per  cent,  sodium 
chloride),  or  the  Dunham's  solution  is  inoculated  after  previous 
dilution  of  the  material.  Tho  peptone  solution,  after  six, 
eight,  to  ten  hours'  incubation  at  37°  Cent.,  shows  a  definite 
turbidity,  due;  to  the  rapid  growth  of  the  comma  iiuciili;  and 
the  cholera-red  reaction  may  be  obtained.  For  spocdj'  diagnosis 
this  method  is  most  valuable;  in  six  to  twelve  hours,  or,  at 
latest,  in  sixteen  hours,  comma  bacilli  can  be  found  in  the 
superficial  layers  of  the  peptone  solution,  so  that  in  twcntv-four 
liours  pure  cultures  and  tho  cholera-red  reaction  can  bo  obtained 
in  secondary  peptone  tubes.    Also,  a  positive  result  may  be 
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obtained  by  this  method  in  cases  in  which  the  microscopical 
examination  has  failed  to  give  definite  evidence  of  the  presence 
of  vibrios." 

The  first  two  methods  are  apphcable  to  those 
instances  in  which  microscopical  examination  of  the 
stools  shows  crowds  of  comma  bacilli.  Method  3  is 
specially  applicable  to  those  stools  in  which  comma 
bacilli  are  in  very  small  numbers. 

Mortality. — The  average  case  mortality  in  cholera 
amounts  to  about  50  per  cent.  Some  epidemics  are 
more  deadly  than  others.  As  already  mentioned,  the 
mortality  is  greater  at  the  earlier  than  at  the 
later  stages  of  an  epidemic.  To  the  old,  the  veiy 
youog,  the  pregnant,  the  subjects  of  grave  organic 
disease — particularly  of  the  liver,  kidneys,  and  heart 

 the  dissipated,  the  under-fed,  and  the  feeble,  the 

danger  is  very  great. 

(^imraiitine  prevention. — Theoretically,  quar- 
antine should  be  an  efficient  protection  against  the 
introduction  of  cholera  into  a  community  ;  practically, 
it  has  proved  a  failure.  Unless  they  are  stringent 
and  thoroughly  carried  out,  quarantine  regulations 
can  be  of  little  use.  Unfortunately,  the  temptation 
to  evade  such  regulations  is  in  proportion  to  their 
stringency.  It  is  impossible  to  secure  the  absolute 
honesty  and  efficiency  of  every  individual  in  a  large 
body  of  men  charged  with  the  details  of  any  system 
entailing  great  personal  inconvenience  and  loss  to  tra- 
vellers and  merchants.  Therefore,  if  the  strength  of 
the  quarantine  chain  is  to  be  measured  by  its  weakest 
link,  the  chain  must  be  weak  indeed,  as  a  very  slight 
acquaintance  with  its  working  will  attest.  Even  if  the 
utmost  care,  intelligence,  and  honesty  succeed  in  exclud- 
ing individuals  actually  suffering  from  cholera,  or  likely 
within  a  reasonable  time  to  suffer  from  cholera,  there 
is  yet  no  guarantee  that  the  germ  of  the  disease  may 
not  be  introduced.  Koch  and  others  have  shown 
that  sometimes  the  dejecta  even  of  individuals  ap- 
parently in  good  health  and  who  have  not  suffered, 
or  who  may  not  sub.sequently  sufJer,  from  choleraic 
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disease,  may  yet  contain,  and  for  some  time  continue 
to  contain,  the  cholera  vibrio.  If  the  cholera  vibrio 
be  the  gemi  of  cholera,  then  such  healthy,  vibrio- 
bearing  individuals  may  well  suffice  to  start  an  epi- 
demic. It  is  impossible,  short  of  absolute  and 
complete  isolation,  for  any  practicable  system  of 
quarantine  to  deal  efficiently  with  such  cases. 

So  far  from  ordinary  quarantine  proving  a  defence 
against  cholera,  it  may  actually  increase  the  risk  of 
an  epidemic.  This  it  does  by  fostering  a  false  sense 
of  security,  and  so  leading  to  neglect  of  those  well- 
proved  guarantors  of  the  public  health — domestic, 
municipal,  and  personal  cleanliness,  and  a  pure  water 
and  food  supply. 

The  system  to  which  Great  Britain  apparently 
owed  her  immunity  during  recent  epidemics  on  the 
continent  of  Europe  is  a  practicable  and,  in  civUised 
conditions,  an  efficient  one.  Under  this  system  only 
ships  which  were  carrying,  or  which  had  recently 
carried,  cholera  patients  were  detained  ;  and  even 
these  merely  till  they  could  be  thoroughly  disin- 
fected. Thus  inconvenience  and  loss  to  travellers 
and  merchants  were  small,  and  the  temptation  to  con- 
ceal cases  of  the  disease,  or  to  evade  regulations,  was 
proportionately  minimised.  Any  cholera  cases  were 
isolated  in  suitable  hospitals,  the  rest  of  the  crew  and 
passengers,  although  supervised  for  a  time,  being  given 
free  pratique.  At  the  same  time,  attention  was  not 
diverted  from  the  sanitation  of  towns,  especially  of 
seaports ;  this  was  the  measui-e  mainly  relied  on. 
Suspicious  cases  occurring  on  shore  were  at  once 
reported  to  the  sanitary  authorities  and  promptly 
dealt  with,  fomites  being  destroyed  or  disinfected  at 
as  little  cost  and  incom^enience  to  indi^^duals  as  pos- 
sible. Every  endeavour  was  made  to  prevent  fivcal 
contamination  of  the  public  water  supply. 

Of  late  years  in  India  effoi-t  is  being  directed 
much  on  the  same  lines,  attention  being  given  to 
sanitation  rather  than  to  quarantine.  During  the 
great  religious  festivals  the  sanitary  condition  of  the 
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devotees  is  looked  after  so  far  as  practicable,  special 
care  being  given  to  provide  them  with  good  drinking 
and  bathing  water.  Many  of  the  large  Indian  towns 
now  enjoy  an  abundant  and  pure  water  supply  ;  and 
civilised  systems  of  night  soil  conservancy  and  other 
important  sanitary  measures  are  being  gradually 
introduced,  in  the  case  of  more  than  one  great  city, 
with  the  moat  gratifying  results. 

Among  the  troops  in  India,  on  the  appearance 
of  cholera  in  their  neighbourhood,  special  protective 
measures  are  promptly  instituted,  elaborate  directions 
having  been  drawn  up  for  the  guidance  of  medical 
ofhcers.  For  an  account  of  these  regulations  the 
reader  is  referred  to  the  Annual  Report  of  the 
Sanitary  Commissioner  with  the  Government  of  India 
for  1895,  Appendix,  p.  189. 

Incubation  period. — All  quarantine  and  protective 
systems  must  take  cognisance  of  the  fact  that,  although 
cholera  may  declare  itself  within  a  few  hours  of 
exposure  to  infection,  it  may  also  do  so  at  any  time 
up  to  ten  days  thereafter.  Three  to  six  days  may 
be  set  down  as  the  usual  duration  of  the  incubation 
period. 

Anti  -  cliolei  aic  inoculations.  —  In  1885, 
during  an  epidemic  of  cholera  in  Spain,  Ferran  in- 
stituted a  system  of  prophylactic  inocidation.  He 
injected  hypodermically  ordinary  laboratory  cultures 
of  the  cholera  vibrio  obtained  directly  from  cholera 
corpses.  No  attempt  was  made  to  regulate  or  stand- 
ardise in  any  way  the  virulence  of  the  cultures.  The 
results  were  not  encouraging.  As  accidents  were 
frequent,  the  Government  put  a  stop  to  the  practice. 

In  1803  Hafflcine,  after  elaborate  experiments  on 
the  lower  animals,  commenced  a  system  of  anti  choleraic 
vaccinations,  using  a  pure  virus  of  a  fixed  and  known 
stiengtli.  This  virus  lie  prepared  by  passing  the 
cliolera  vibrio  through  a  series  of  guinea-pigs  by 
means  of  intra-peritoneal  injections.  In  this  way 
the  microbes  were  increased  in  toxicity  to  a  deliuite 
point,  beyond  which  their  virulence  could  not  be 
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augmented.  Cultures  so  prepared  gave  rise  not  only 
to  a  general  but  also  to  a  local  reaction,  the  latter 
being  so  severe  that  it  ordinarily  ended  in  extensive 
sloughing  and  ulceration.  To  avoid  this  undesirable 
result,  a  milder  vaccine  was  prepared  by  cultivating 
the  strong  vaccine  in  artificial  media  at  a  temperature 
of  39°  Cent.,  and  in  an  atmosphere  kept  constantly 
renewed.  By  first  injecting  under  the  skin  of  animals 
this  milder  vaccine,  it  was  found  that  such  a  measure 
of  protection  was  conferred  that  subsequent  injection 
of  the  strong  virus  was  no  longer  followed  by  violent 
local  reaction.  Having  satisfied  himself  that  the  sub- 
cutaneous injection  of  these  two  vaccines  conferred 
immunity  against  the  cholera  vibrio  in  the  lower 
animals,  Hafl'kine  proceeded  to  use  them  in  man  on  a 
large  scale  in  India,  with  the  approval  and  aid  of  the 
Government.  Up  to  1895  70,000  injections  of  living 
cholera  bacilli  had  been  made  in  43,179  individuals. 
In  no  instance  did  any  bad  result  ensue.  While 
admitting  that  the  value  of  his  method  has  not  been 
•fully  proved,  HafFkine  claims  that  the  results  are 
sufficiently  encouraging  to  justify  a  continuation  of 
these  inoculations  on  a  larger  scale. 

The  symptoms  which  these  injections  produce  are 
fever,  transient  oedema,  and  tenderness  at  the  seat  of 
injection,  the  first  evidence  of  constitutional  disturb- 
ance appearing  from  two  to  three  hours  after  the 
injection  is  made.  The  fever  and  general  indisposition 
last  from  twenty-four  to  thirty-six  hours,  the  local 
symptoms  gradually  disappearing  in  from  three  to 
four  days.  The  symptoms  following  the  second  in- 
jection—made from  three  to  four  days  after  the  first — 
are  generally  more  marked,  but  of  shorter  duration. 
The  microbes  injected  die.  It  is  the  substances  set 
free  at  their  death  which  confer  the  immunity  ;  for 
it  is  found  that  carbolised  cultures— that  is,  dead 
vibrios  produce  the  same  immunising  and  constitu- 
tional effects,  though  in  a  somewhat  milder  and 
probably  less  permanent  degree.  How  long  the 
immunity  conferred  by  these  injections  endures  has 
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not  been  definitely  settled.  For  details  of  Haffkine's 
original  methods  and  technique  see  the  Brit.  Med. 
Joiurn.,  Feb.  4,  1893,  and  the  Indian  Med.  Gaz., 
Nov.,  1896. 

In  consequence  of  an  experiment  on  himself, 
Haffkine  found  that,  althougli  the  virulent  comma 
bacillus  produced  necrotic  effects  at  the  site  of  inocu- 
lation in  guinea-pigs,  it  did  not  do  so  in  man. 
Accordingly  he  abandoned  Ids  original  method  of  a 
primary  inoculation  with  an  attenuated  virus,  and 
has  since  countenanced  immediate  inoculation  with 
virulent,  recently-isolated  vibrios,  without  further 
preparation.  According  to  Powell,  the  method  is  as 
follows  : — 

"  The  whole  surface  of  agar  in  a  sloped  tube  is  inoculated, 
with  the  comma  and  cultivated  for  from  twenty-four  to 
thirty-six  hours  at  a  temperature  of  40°  C.  The  whole 
surface  should  then  he  covered  with  a  uniform  layer  of  growth. 
Sterilised  water  is  then  added  to  one-third  the  height  of  the 
agar,  and  the  growth  washed  oif  and  suspended  in  the 
water  hy  rapidly  rotating  or  shaking,  till  the  surface  of  the 
agar  is  quite  clear.  Half  a  cuhic  centimetre,  about  nine 
minims,  is  the  dose  for  an  average  adult." 

Powell's  results  are  highly  favourable — namely, 
198  cases  of  cholera  with  124  deaths  among  6,549 
non-inoculated  tea-garden  coolies  in  Assam,  against 
27  cases  and  14  deaths  among  5,778  inoculated  coolies. 
Had  the  incidence  of  cholera  been  the  same  in  both 
classes,  the  inoculated  would  have  had  174  instead 
of  27  cases,  and  109  instead  of  14  deaths. 

Personal  prophylaxis. — During  cholera  epi- 
demics great  care  should  be  exercised  to  preserve  the 
general  health  ;  at  the  same  time,  anything  like 
panic  or  apprehension  must  be  sedulously  discour 
aged.  Fatigue,  chill,  excess — particularly  dietetic  or 
alcoholic  excess — are  to  be  carefully  avoided.  Visits 
to  cholera  districts  should  be  postponed  if  possible, 
seeing  that  the  new-comer  is  specially  liable  to 
contract  the  disease.  Unripe  fruit,  over-ripe  fruit, 
shell-fish,  food  in  a  state  of  decomposition,  and  every- 
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thing  tending  to  upset  the  digestive  organs  and  to 
cause  intestinal  catarrh  are  dangerous.  Melons, 
cucumbers,  and  tlie  like  deserve  the  evil  reputation 
they  have  acquired,  Purgatives — particularly  saline 
purgatives — unless  very  specially  indicated,  should 
never  be  taken  at  these  times.  All  drinking  water, 
and  all  water  in  which  dishes  and  everytliing  used 
in  the  preparation  and  serving  of  food  are  waslied, 
should  be  boiled.  Filters  —  except  perhaps  the 
Pasteur-Chamberland  filter — are  not  to.be  relied  on  ; 
in  most  instances  they  are  more  likely  to  contaminate 
the  water  passed  through  them  than  to  purify  it.  A 
good  plan  in  a  household,  or  in  public  institutions,  is 
to  provide  for  drinking  purposes  an  abundant  supply 
of  weak  tea  or  lemon  decoction,  the  supply  being 
renewed  daily  ;  such  a  plan  ensures  that  the  water 
used  in  the  preparation  of  the  drink  has  been  boiled. 

Diarrhoea  occurring  during  cholera  epidemics 
should  be  promptly  and  vigorously  treated.' 

Treatment. — During  cholera  epidemics  it  is 
customary  to  establish  depots  where  sedative  and 
astringent  remedies  are  dispensed  gratuitously  for 
the  treatment  of  diarrhea.  Experience  seems  to 
encourage  the  belief  that  by  such  means  incipient 
cholera  may  be  aborted  during  the  stage  of  pre- 
monitory diarrhoea.  Of  the  various  drugs  used  with 
this  view,  chlorodyne,  or  chlorodyne  and  brandy,  is 
the  most  popular.  Lead  and  opium  pill  ;  chalk, 
catechu  and  opium  mixture  ;  compound  kino  powder  ; 
aromatic  powder  of  chalk  and  opium ;  a  pill  of  opium, 
asafcetida  and  black  pepper  ;  dilute  sulphuric  acid  and 
laudanum,  are  among  the  drugs  more  commonly  em- 
ployed for  this  purpose.  Whether  true  cholera  can 
be  cut  short  in  this  way  or  not,  it  is  certainly  in  the 
highest  degree  advisable  at  such  a  time  to  neglect 
no  case  of  diarrhoea,  but  to  insist  on  rest,  warmth, 
and  the  greatest  prudence  in  feeding  in  all  cases  of 
intestinal  catarrh  or  irritation. 

Many  plans  of  treatment,  based  on  theoi-etical 
considerations,  have  been  advocated  from  time  to 
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time;  so  far,  however,  none  of  them  has  proved  of 
material  service  in  true  cholera.  The  eliminative 
treatment  advocated  by  Dr..  George  Johnson  ;  the 
spinal  ice-bag  recommended  by  Chapman  ;  various 
antiseptic  methods  directed  to  the  destruction  of  the 
vibrio  in  the  intestinal  canal  ;  drugs  designed  to 
counteract  the  physiological  effects  of  the  cholera 
toxins,  as  chloroform,  atropine,  nitrite  of  amyl,  and 
nitro-glycerine,  may  be  mentioned  as  belonging  to  this 
category  of  remedies. 

Practically,  the  only  treati-nent  of  any  proved 
value  in  cholera  is  the  purely  symptomatic  and 
expectant  one.  If  our  efforts  have  failed  to  counter- 
act the  premonitory  diarrhcea,  attention  should  be 
given  to  maintaining  the  patient  in  as  favourable  a 
condition  as  possible  to  struggle  against  the  poison 
of  the  disease.  He  should  be  kept  strictly  in  the 
horizontal  position,  in  a  warm  bed,  and  in  a  well- 
ventilated  but  not  too  cold  room.  His  thirst  should 
be  treated  by  sips  of  iced  water  or  of  soda-water,  or 
champagne,  or  brandy  and  water.  Copious  draughts, 
as  they  are  likely  to  provoke  vomiting,  are  usually 
condemned  It  does  not  follow  from  this  that  they 
are  harmful ;  the  emesis  contributes  to  the  elimination 
of  germ  and  toxin.  Cramps  may  be  relieved  by  gentle 
frictions  with  the  hand  or  with  ginger-root,  by  a  small 
hypodermic  injection  of  morphia,  or,  these  failing,  by 
short  chloroform  inhalations.  The  surface  of  the 
body  should  be  kept  dry  by  wiping  it  with  warm  dry 
cloths,  and  the  surface  heat  maintained  by  hot-water 
bottles  or  warmed  bricks  placed  about  the  feet,  legs, 
and  flanks.  The  patient  must  not  be  allowed  to  get 
up  to  pass  his  stools  ;  a  warmed  bed-pan  should  be 
provided  for  this  purpose.  All  food  should  be  with- 
held while  the  disease  is  active. 

If  tlie  pulse  fail  or  disappear  at  the  wrist,  stimu- 
lants by  the  mouth,  or,  if  there  is  much  vomiting 
and  these  do  not  appear  to  be  absorbed,  hypodermic 
injections  of  ether  or  brandy,  may  be  given.  No 
improvement  ensuing,  intravenous  injection  of  saline 


374 


Cholera. 


fluid  may  be  had  recourse  to.  A  suitable  injection 
may  be  quickly  prepared  of  common  salt  sixty  grains, 
carbonate  of  soda  sixty  grains,  boiled  water  one  quart. 
Of  this,  from  one  to  three  quarts  at  a  temperatui-e  of 
100°  Fahr.  may  be  slowly  introduced  by  gravitation 
into  a  vein,  the  elfect  being  carefully  watched.  The  pulse 
can  generally  be  quickly  restored  temporarily  by  this 
means  and  life  prolonged,  possibly  in  a  few  instances 
saved ;  too  often,  however,  the  fluid  so  inti'oduced 
rapidly  escapes  by  the  bowel,  and  collapse  once  more 
sets  in.  Dr.  Cox,  of  Shanghai,  has  had  some  en- 
couraging residts  from  continuous,  prolonged,  slow, 
intravenous  injection  of  saline  fluid,  the  fluid  gravi- 
tating from  a  vessel  placed  two  and  a  half  feet  above 
the  level  of  the  patient's  arm.  The  flow  is  kept  up 
for  several  hours,  and  as  long  as  it  is  deemed  that 
there  is  any  risk  of  collapse. 

During  the  stage  of  reaction,  should  purging 
persist,  large  doses  of  salicylate  of  bismuth  with  a 
little  opium  may  prove  of  service.  In  these  circum- 
stances massive  rectal  injections  of  tanrdn  one  ounce, 
gum  arabic  one  ounce,  warm  water  one  quart,  are  of 
use.  If  the  secretion  of  urine  is  not  quickly  restoi-ed, 
large  hot  poultices  over  the  loins,  dry  cupping  of  the 
same  region,  and  the  judicious  use  of  bland  diluents 
should  be  had  recourse  to.  Stimulating  diuretics 
are  dangerous.  Retention  of  urine  must  be  inquired 
about,  and  the  region  of  the  bladder  frequently  ex- 
amined, and,  if  necessary,  the  catheter  employed.  In 
the  event  of  constipation,  purgatives  must  be  eschewed 
and  simple  enemata  alone  used. 

In  cholera  convalescents  the  diet  for  a  time  must 
be  of  the  simplest  and  most  digestible  nature — diluted 
milk,  barley-water,  or  rice-water,  thin  broths,  meat 
juice  and  so  forth — the  retui'n  to  ordinary  food  being 
effected  with  the  greatest  circumspection. 

Cholera  typhoid  must  be  ti-eated  much  as  ordinary 
enteric  fever. 
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CHAPTER  XXV. 

DYSENTERY. 

Definition.— A  term  applied  to  what  is  probably  a 
group  of  diseases  of  which  the  principal  pathological 
feature  is  inflammation  of  the  mucous  membrane  of  the 
colon,  and  of  which  the  leading  symptoms  are  pain  in 
the  abdomen,  tenesmus,  and  the  passage  of  frequent 
small  stools  containing  slime,  or  slime  and  blood. 

Geographical  distiibntion.— From  time  to 
time  forms  of  dysentery  have  extended  as  epidemics 
of  threat  severity  over  vast  tracts  of  country.  These 
crreat  epidemics,  or,  rather,  such  of  them  as  have  been 
recorded,  have  been  confined  principally  to  temperate 
latitudes.    There  can  be  little  doubt  that  similar 
visitations   have  occurred  and  do  occur  in  tropical 
countries.    At  the  present  day  in  Britain  dysenteric 
disease  is  rare.    Small  circumscribed  epidemics  break 
out  occasionally  among  the  general  population,  and 
in  certain  public  institutions,  particularly  lunatic 
asylums,  endemic  dysentery  is  common  ;  but,  in  com- 
parison to  what  was  the  case  in  pre-sanitary  days,  and 
with  what  obtains  in  tropical  countries  at  the  present 
day,  our  indigenous  dysentery  is  altogether  insignifi- 
cant.   The  same  remark  ap]-)lies  to  the  continent  of 
Europe.     But  when,  in  Europe  or  elsewhere,  war 
breaks  out,  or  when  there  is  widespread  scarcity  of 
food,  dysentery  is  almost  s\ire  to  appear.    In  most 
places  in  the  tropics  dysentery  of  some  description  is 
always  to  be  found  ;  in  some  places  and  seasons  moi-e 
than  in  others.    On  the  whole,  it  may  be  advanced 
that  wherever  the  general  hygienic  conditions  are 
bad,  wherever  the  soil  is  much  fouled  by  excreta, 
especially    where   the   water   supply   is  polluted, 
wherever  many  people  are  crowded  together  in  one 
building  or  camp,  where  the  food  is  coarse,  monoton- 
ous, or  unsound,  there,  especially  in  tropical  and 


376 


Dysentery. 


sub-tropical  climates,  dysentery  is  or  becomes  endemic, 
and  may  become  epidemic. 

Amongst  tropical  diseases  the  group  of  morbid 
conditions  included  by  the  general  term  "  dysentery  " 
ranks  in  importance  only  next  to  malaria.  Unfor- 
tunately, our  knowledge  is  not  in  proportion  to  the 
importance  of  the  subject.  Until  recent  years  the 
word  "  dysentery  "  was  supposed  to  indicate  a  single 
well-defined  disease;  writers  described  its  tetiology, 
symptoms,  pathology,  morbid  anatomy,  and  treat- 
mentwith  precision.  Lately  we  have  begun  to  get 
beyond  this  stage  of  confident  ignorance.  We  may 
know  something  about  the  symptoms  and  morbid 
anatomy  of  dysenteric  disease,  but  we  are  obliged  to 
confess  that  we  know  next  to  nothing  about  the  real 
cause  of  the  malady.  We  cannot  even  say  for 
certain  wliether  there  is  but  one  disease  haviner  grades 
01  severity,  or  a  dozen  specifically  distinct  diseases 
included  under  the  term  dysentery.  This  know- 
ledge of  our  ignorance,  although  promising  well  for 
future  advance,  is  for  the  present  extremely 
embarrassing  to  the  student,  and  more  especially  to 
the  writers  of  text-books.  Anything  approaching  a 
scientific  description  is  as  yet  impossible.  I  am 
compelled,  therefore,  in  describing  dysentery,  to  adopt 
an  arbitrary,  unscientific,  and  purely  clinical  classifi- 
cation, and  to  deal  with  effects  before  discussing 
possible  causes,  symptoms  before  aetiology. 

.  Symptoms.— In  ordinary  cases  the  leading 
symptoms  of  dysentery  are  those  of  inflammation 
of  the  great  intestine — namely,  griping,  tenesmus, 
and  the  passage  of  frequent,  loose,  scanty,  muco- 
sanguineous  stools.  They  commence  in  A'arious  ways, 
with  high  fever,  with  moderate  fever,  or  without 
material  rise  of  temperature,  insidiously  or  suddenly  ; 
or  they  may  be  grafted,  as  it  were,  on  some 
general  affection  such  as  scurvy,  or  malaria,  or 
on  some  chronic  disease  of  the  alimentary  canal, 
as  sprue.  They  may  assume  acute  characters,  or 
from  the  outset  the  symptoms  may  be  subdued  and 
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of  little  urgency.  As  a  rule,  the  symptoms  are 
proportioned  to  the  extent  of  the  disease,  but  they 
are  not  necessarily  so.  In  certain  cases  they  may  be 
extremely  urgent  and  in  apparent  disproportion  to 
the  ai-ea  of  bowel  affected  ;  or  they  may  be,  in  com- 
parison to  the  extent  and  the  degree  of  the  anatomical 
lesion,  disproportionately  trifling ;  or  they  may  be 
altogether  absent,  even  when  the  colon  is  exten- 
sively diseased.  There  is,  therefore,  endless  variety 
in  their  character,  urgency,  and  signiticance.  As 
a  general  rule,  the  nearer  to  the  rectum  the 
lesions,  the  more  urgent  the  tenesmus ;  the  nearer 
to  the  csecum,  the  more  urgent  the  griping.  These 
two  symptoms,  together  with  the  presence  of  points 
of  localised  tenderness,  form,  in  many  cases,  a  fair 
guide  to  the  location  and  extent  of  the  lesions. 

Clinically,  the  dysenteries  are  conveniently 
arranged  according  to  what  may  be  presumed  to  be 
the  gross  characters  of  the  attendant  intestinal  lesion 
Catarrhal  dysentery. — ^A  common  history  to  re- 
ceive from  a  patient  is  that  for  some  days  he,  or  she, 
had  suffered  from  what  was  supposed  to  be  an  attack 
of  ordinary  diarrhoea.  The  stools,  at  first  copious, 
bilious,  and  watery — perhaps  to  the  number  of  four  or 
five  in  the  twenty-four  hours — had  latterly,  and  by 
degrees,  become  less  copious  and  more  frequent,  less 
fieculent  and  more  mucoid,  their  passage  being  attended 
by  a  certain  and  increasing  amount  of  straining  and 
griping.  On  looking  at  what  was  passed,  the  patient 
had  discovered  that  now  there  was  very  little  in  the 
pot  except  mucus  tinged,  or  streaked,  or  dotted  with 
blood  ;  a  tablespoonful,  or  thereabouts,  being  passed  at 
a  time.  By  degrees  the  dysenteric  element  entirely 
supplanted  the  diarrhoea ;  so  that  when  seen  by  the 
physician  the  desire  to  go  to  stoul  has  become  almost 
incessant,  the  effort  to  pass  something  being  accom- 
panied by  perhaps  agonising  griping  and  tenesmus. 
TliG  patient  has  hardly  left  the  stool  before  he  has  a 
call  to  return  to  it,  and  he  may  be  groaning  and 
sweating  with  pain  and  effort.     The    suffering  is 
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sometimes  very  great ;  nevertheless,  with  all  this  suffer- 
ing there  is  often  very  little  fever,  the  thermometer 
showing  a  rise  of  only  one  or  two  degrees. 

In  another  type  of  case  the  incidence  of  the 
dysenteric  condition  is  much  more  abrupt.  Witliin  a 
few  hours  of  its  commencement  the  disease  may  be  in 
full  swing.  The  stools,  at  first  fteculent,  soon  come  to 
consist  of  little  save  a  yellowish,  greenish,  or  dirty 
brown  mucus— blood-tinged  or  streaked  and  dotted 
with  little  hemorrhages.  Very  soon  the  desire  to 
stool  becomes  increased,  the  griping  and  tenesmus 
being  accompanied,  perhaps,  with  most  distressing 
dysuria.  The  patient  is  glued,  as  it  were,  to  the 
commode.  Fever,  which  at  the  outset  may  have  been 
smart,  and  preceded  by  rigor,  subsides,  and  when  the 
patient  is  first  seen,  may  be  absent  or  inconsiderable. 
The  tongue  soon  becomes  white  or  yellow-coated  ; 
there  may  also  be  thirst ;  very  generally  anorexia  is 
complete. 

In  either  case,  after  perhaps  four,  five,  or  six  days, 
the  urgency  of  the  symptoms  may  gradually  diminish 
and  the  acute  stage  taper  off  into  a  subacute  or 
chronic  condition  ;  or  it  may  terminate  more  quickly 
in  perfect  recovery. 

Ulcerative  dysentery. — Should,  on  the  contrary, 
the  disease  advance,  the  urgency  of  the  symptoms 
shows  hardly  any  abatement ;  the  stools  become  very 
offensive,  and  now  contain,  besides  bipod,  large  or 
small  shreddy,  ash-coloured,  stinking  sloughs.  This 
may  go  on,  better  or  worse,  for  days  or  weeks.  Re- 
covery from  this  condition  is,  necessarily,  a  slow 
process,  seeing,  as  the  presence  of  sloughs  in  the  stools 
indicates,  that  there  is  deep  ulceration  whicli  must 
take  some  time  to  cicatrise.  Such  a  condition  tends 
to  drift  into  that  most  dangerous  and  most  distressing 
complaint,  chronic  dysentery,  relapsing  and  improving 
during  many  months  or  even  years,  and  causing,  if 
severe  and  prolonged,  great  wasting,  pain,  and  misery. 

Fulminating  dysentery.— The  attack  generally' 
beo'ins  suddenly,  often  in  the  middle  of  the  night, 
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with  chills  or  smart  rigor,  vomiting,  headache,  and  a 
rapid  rise  in  teniperatui-e  to  102°  to  104".  Coincident 
with  the  rigor,  or  very  soon  afterwards,  but  occa- 
sionally not  for  a  day  or  two,  purging  begins,  the  stools 
quickly  assuming  dysenteric  characters.  In  from  two 
01-  three  days  to  a  week  or  thereabouts,  fever  persist- 
ing to  the  end,  or  collapse  setting  in  with  a  sub- 
normal temperature,  the  patient  dies.  So  virulent  is 
the  blood  poisoning  in  some  instances  that  death  may 
take  place  before  dysenteric  stools  are  emitted,  and  it 
is  only  the  presence  of  an  epidemic  of  dysentery  at 
the  time,  or  the  post-mortem  revelations,  that  make 
diagnosis  possible.  The  mortality  in  such  cases  is 
very  high.  Occasionally  the  acute  phase  subsides, 
the  patient  slowly  recovering  after  passing  through 
the  ulcerative  phase  of  the  disease. 

a  elapsing  dysentery. — In  a  proportion  of  dysen- 
teries, although  the  activity  of  the  initial  attack  may 
subside  somewhat,  symptoms  do  not  completely  dis- 
appear. The  stools  may  recover  their  fseculent 
character  and  even  show  some  formation,  but  they 
continue  to  be  passed  too  frequently,  are  often  pre- 
ceded by  griping,  and  contain  a  vaiiable  amount  of 
slime  and  muco-pus,  with  or  without  blood.  Without 
obvious  cause,  or  as  a  sequel  of  some  dietetic  or  other 
indiscretion,  these  dysenteric  signs  become  aggravated, 
and  there  is  once  more  a  recurrence  of  active 
symptoms.  Spontaneously,  or  througli  treatment, 
matters  quiet  down  again,  presently,  however,  to  be 
followed  by  another  relapse,  and  so  on,  until  after 
weeks  or  months  of  suSering  the  patient  dies  of 
exhaustion  or  slowly  recovers.  This  is  the  type  of 
dysentery,  as  shall  be  explained  presently,  that  some 
authors  claim  to  be  produced  by  Ammha  coli,  and 
designate  amoebic  dysentery. 

Recurring  dysmtery. — The  patient  has  an  attack 
of  dysentery  from  which  recovery  appears  to  be  com- 
plete. Months,  or  even  years  subsequently,  without 
fresh  exposure  to  infection,  and  during  prolonged 
residence  perhaps  in  a  non-endemic  district  or  country, 
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the  disease  recufs,  to  subside  and  recur  at  intervals 
for  several  years.  T  have  several  times  seen  such 
cases.  Tliey  can  only  be  explained  by  a  capacity  for 
prolonged  latency  on  the  part  of  the  dysenteric  virus 

Chronic  dysentery. — Tn  a  lafge  proportion  of 
cases  of  acute  dysentery  the  bowel  does  not  become 
absolutely  healthy  for  a  considerable  time  after 
abatement  of  the  moi-e  urgent  symptoms.  On  the 
slightest  dietetic  imprudence,  after  chill  or  fatigue, 
or  even  slight  indulgence  in  alcohol,  the  old  symptoms 
reappear.  In  such  cases  sudden  attacks  of  diarrhcea 
are  common.  Some  patients  for  months,  or  even 
years,  never  pass  a  perfectly  healthy  stool,  the 
unformed  motion  always  containing  slime  or  muco- 
pus,  and  at  times  blood.  Often  there  is  a  tendency 
to  scybalous  stools,  or  to  constipation  alternating 
with  diarrhoea.  If  such  symptoms  are  at  all  severe, 
or  persist  for  a  long  time,  the  digestion  may 
deteriorate,  and  the  patient  become  thin  and 
cachectic.  On  the  other  hand,  general  nutrition  may 
not  suffer,  although  the  patient  may  continue  for 
years  to  pass  two  or  three  unhealthy  stools  daily. 
In  mildness  and  severity  the  more  chronic  types  of 
dysentery  are  as  manifold  and  varied  as  are  the  earlier 
and  more  acute  phases  of  the  disease. 

Anomalous  types  of  dysentery  have  been  described 
from  time  to  time.  Thus  in  a  special  report  on  an 
outbreak  among  Polynesian  immigrants  to  Fiji  which 
occurred  on  board  ship  in  1890,  Daniels  describes  a 
disease  of  high  fatality  (fifteen  deaths  in  thirty-one 
cases),  manifestly  infectious,  running  a  rapid  course — 
death  taking  place  in  from  two  to  ten  days.  In  six 
cases  there  was  extensive  superficial  ulceration  of  the 
mouth,  and  in  two  cases  diphtheritic  inflammation  of- 
the  prepuce.  Post-mortem  examinations  were  made 
in  four  cases.  In  all,  tlie  whole  of  the  colon  and  at 
least  half  of  the  small  intestine  were  found  acutely 
inflamed,  superficially  ulcerated,  or  covered  with  a 
firm,  dry,  green  or  grey  layer  adherent  to  or  con- 
tinuous with  the  subjacent  intestinal  wall.     In  a 
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special  report  (1898)  Dr.  Corney,  of  Fiji,  remarks 
that  at  least  six  similar  epidemics  had  occurred  in 
Melanesia!!  immigrant  vessels  in  twelve  years.  The 
high  degree  of  infectiveness,  the  diphtheritic  lesions 
in°  intestine  and  prepuce,  and  the  great  mortality 
clearly  indicate  a  special  form  of  enterocolitis. 

Gangrenous  dysentery. — What  is  known  as 
gangrenous  dysentery  is,  symptomatically,  but 
an  aggravated  form  of  acute  ulcerative  dysentery, 
or  a  sequel  of  the  fulminating  type.  Instead 
of  being  mucoid,  the  stools  come  to  consist  of  a  sort 
of  dirty  water,  like  the  washings  of  flesh.  On  stand- 
ing they  deposit  a  grumous,  coffee-grounds-looking 
material,  and  they  stink  abominably.  Now  and  again 
sloughs  of  every  shape,  size,  and  colour,  from  ash- 
grey  to  black,  are  expelled.  Sometimes  tube-like 
pieces,  evidently  rings  of  mucous  membrane  which 
have  been  cast  off  en  masse,  are  discharged.  In 
such  cases  the  patient  rapidly  passes  i!ito  a  state 
of  collapse.  He  sweats  profusely  ;  the  features, 
the  extremities,  and  even  the  whole  body,  are  cold 
and  pinched  as  i!i  the  algide  stage  of  cholera  ;  he 
may  vomit  from  time  to  time,  and  the  belly  may 
become  distressingly  tympanitic.  In  this  condition 
there  is  usually  a  persistent  and  worrying  hiccough. 
Low  muttering  delirium  sets  iir  ;  the  pulse  becomes 
small  and  running,  and  the  patient  rapidly  sinks. 
Recovery  is  extremely  improbable.  Nevertheless, 
such  cases  have  recovered,  and  must  not  necessarily 
be  despaired  of. 

Hcemorrhacje. — Whenever  in  dysentery  sloughs 
separate,  smart  haemorrhage  is  always  possible. 
Sudden  collapse  may  occur  from  this  cause,  even  i!a 
otherwise  mild  cases.  As  in  typhoid,  the  occurrei!ce 
of  hsemorrhage  is  more  or  less  of  the  nature  of  a!!  acci- 
dent, depending,  as  it  does,  on  the  position  of  the 
sloughing  sore  in  relation  to  ai!  artery  ;  of  co!ii'se, 
the  more  extensive  and  the  deeper  the  sloughing,  the 
greater  the  liability  to  hsemorrliage. 

Perforation. — Another  grave,  though  fortunately 
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rare,  accident  in  the  course  of  dysentery  is  the 
occurrence  of  perforation.  Should  this  unhappily 
take  i^lace,  and  if  the  patient  survive  the  shock  of 
an  extensive  extravasation  into  the  peritoneum, 
symptoms  of  peritonitis  will  supervene  and  rapidly 
prove  fatal. 

Inticssuscejjtion. — Intussusception  is  also  an  occa- 
sional occurrence,  especially  in  children.  It  is  not 
always  readily  recognised.  A  sudden  increase  of  pain, 
increased  straining,  entire  absence  of  faecal  matter  from 
the  stools,  vomiting,  and  perhaps  the  presence  of  a 
tumour  in  the  rectum,  might  lead  one  to  suspect  this 
accident. 

Tenderness ;  thickening.  —  In  most  cases  of 
acute  dysentery  there  is  a  considerable  amount  of 
tenderness  of  the  abdomen.  If  the  disease  be  of  some 
standing  a  certain  amount  of  thickening  may  be  felt 
along  the  track  of  the  colon,  particularly  over  the 
sigmoid  flexure. 

Hepatitis. — In  acute  cases  the  liver  is  usually 
distinctly  enlarged,  and  may  be  tender.  It  sometimes 
happens  that  attacks  of  hepatitis  seem  to  alternate 
with  attacks  of  dysentery  ;  or,  rather,  that  hepatitis  in- 
creasing, dysenteric  symptoms  decrease,  and  vice  versa. 
These  are  always  very  anxious  cases,  and  too  often 
eventuate  in  the  formation  of  an  abscess  or  multiple 
abscesses  in  the  liver ;  in  the  latter  event  they  almost 
necessarily  prove  fatal. 

Sequela. — Apart  from  chronic  intestinal  troubles, 
dysentery  may  be  followed,  as  is  the  case  in  so  many 
other  infections,  by  peripheral  neuritis.  A  condition 
resembling  gonorrhteal  rheumatism  has  frequently 
been  noted  as  a  sequel,  and  at  least  one  epidemic  has 
been  recorded  in  wliich  a  large  proportion  of  the  cases 
became  affected  in  this  way.  Abscess  of  the  liver  is 
the  most  important  of  the  sequelje  of  dysentery  ;  it 
will  be  treated  of  separately,  and  need  not  be  further 
alluded  to  here. 

Mortality. — Although  every  now  and  again  cases 
are  met  with  which  prove  directly  fatal,  being  over- 


Mortality, 


383 


whelmed  by  the  initial  dose  of  virus,  or  from  the  shock 
of  an  extensive  and  intense  lesion,  or  from  rapid  ex- 
haustion from  haimorrhage,  or  from  perforation  ;  and 
though  some  epidemics  exhibit  a  malignancy  which, 
fortunately,  is  not  very  common,  the  direct  and  im- 
mediate mortality  from  this  disease  is,  under  modern 
methods  of  treatment,  not  very  high.  In  India,  the 
case  mortality  in  dysentery  among  Europeans  ranges 
from  3  to  22  per  cent.  ;  among  natives,  about  37  per 
cent.  In  Egypt,  Griesinger  stated  it  as  36  to  40  per 
cent.  In  Japan,  Scheube  places  it  at  7  per  cent.  These 
figures  are  of  little  value,  as  so  much  depends  on  the 
pface,  the  type  of  the  epidemic,  and  the  range  of  cases 
covered  by  the  statistics.  There  was  a  time  when, 
under  a  spoliative  treatment  by  bleeding  and  calomel, 
dysentery  proved  a  very  fatal  disease  indeed.  Even 
now.  in  the  presence  of  scorbutus,  famine,  the  stress 
of  war,  and  similar  conditions,  whenever  dysentery 
becomes  epidemic  in  a  community  it  is  apt  to  claim 
a  large  number  of  victims. 

Seqiuelce  more  dangerous  than  the  disease. — As  a 
rule,  under  modern  treatment,  it  is  the  sequelas  of 
the  disease  that  we  have  to  fear  rather  than  the 
disease  itself.  The  chronic  ulceration,  the  scarring, 
thickening,  and  contractions  of  the  gut,  are  irremedi- 
able conditions  which  too  often,  after  months  or  years 
of  suffering,  lead  to  intestinal  obstruction  or,  very 
frequently,  to  atrophy  of  the  glandular  and  absorbent 
sy.stem  of  the  entire  alimentary  tract,  general  wasting, 
and  fatal  asthenia.  Such  patients  hardly  ever  pass 
a  healthy  motion ;  they  are  troubled  with  chronic 
indigestion ;  at  times  they  pass  their  food  unaltered  ; 
they  have  recurring  attacks  of  diarrhoea ;  they  are 
flatulent ;  their  tongues  are  red,  often  ulcerated  and 
tender;  they  develop  the  condition  known  as  "sprue," 
and  sooner  or  later  almost  invariably  succumb. 

ITIoi-bMl  anatomy  an<l  patlioloji^y — We  were 
able  to  study  tiie  cognate  subject  of  malaria  scientific- 
ally ;  we  could  point  out  its  germ  or  cause,  and,  in  a 
measure,  indicate  the  way  in  which  this  germ  produced 
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patliological  effects.  Unfortunately,  in  the  case  of 
dysenteiy  this  cannot  be  done.  Although  in  many 
instances  the  specific  nature  of  the  disease  is  not 
to  be  doubted,  the  specific  body  or  germ  has  not 
been  indicated  with  anything  like  certainty.  Many 
bacteria  have  been  incriminated — the  Bacillus  coli 
communis,  a  Bacillus  tlysenter  ice,  Staphylococcus  aureus 
and  S.  albus,  etc.  In  one  form  of  dysentery  claims 
have  been  advanced  for  regarding  the  Amoeba  coli  as 
the  germ.  Up  to  the  present  all  or  any  of  these 
claims,  whether  for  bactei'ia  or  for  protozoa,  are  still 
very  far  from  being  established. 

TJie  term  dysentery  includes,  probably,  several 
diseases. — As  already  hinted,  there  is  good  reason  to 
believe  that  the  term  "  dysentery  "  includes  not  one 
but  several  distinct  diseases.  We  know  that  the 
symptoms  grouped  under  this  word  are  apt  to  differ 
in  intensity  and  character  in  different  places  and  in 
different  epidemics.  Some  forms  of  the  disease  run 
a  more  or  less  definite  course,  and  then  terminate  for 
good.  Other  forms  exhibit  a  remarkable  disposition 
to  relapse.  The  dysentery  of  certain  tropical  coun- 
tries, as  the  East  Indies,  is  prone  to  eventuate  in 
abscess  of  the  liver ;  that  of  temperate  climates  and 
certain  tropical  countries,  as  the  West  Indies  (ex- 
cepting one  or  two  of  those  epidemics  of  which 
we  have  trustworthy  accounts),  is  seldom  succeeded 
or  accompanied  b}''  hepatic  suppuration.  Some  dys- 
enteries are  remarkably  amenable  to  ipecacuanha, 
others  appear  to  be  uninfluenced  by  this  drug. 
Tliese  and  other  circumstances  seem  to  point  to 
radical  differences  in  the  several  forms — differences 
of  cause  as  well  as  differences  of  symjDtoms,  course, 
and  sequelse.  It  is  well,  therefore,  in  considering 
.the  subject  from  a  )iathological  standpoint,  to 
regard  the  term  "dysentery"  as  but  the  name 
of  a  symptom  or  group  of  symptoms  indicating 
an  inflaiued  condition  of  the  colon — -much  in 
the  same  way  as  we  regard  diarrhoea,  cough,  or  fever 
as  symptomatic  merely  of  disease,  and  not  as  indi- 
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eating  a  single  and  well-defined  disease.  Dysentery 
simply  means  indammation  of  the  colon.  There  may 
be  many  kinds  oF  iutlammation  of  the  colon. 

Catarrhal  dysentery. — It  is  unreasonable  to  sup- 
pose that  in  those  cases  which,  either  spontaneously  or 
in  consequence  of  ti'eatment,  subside  in  a  few  days, 
the  pathological  condition  advances  farther  than  a 
state  of  catarrhal  inflammation.  In  such  cases  it  is 
reasonable  to  suppose  that  the  pathological  condition 
consists  only,  or  mainly,  in  congestion  or  in  catarrhal 
inflammation  ;  that  here  and  there,  or  throughout  its 
e.xitent,  the  mucosa  and  perhaps  submucosa  are  slightly 
swollen,  red,  injected  ;  and  that  the  surface  of  the 
former  is  softened,  perhaps  eroded,  and  covered  with  a 
blood-streaked  glairy  mucus  of  the  same  character  as 
tliat  which  appears  in  the  stools. 

Ulcerative  and  gangrenous  dysentery. — Cases  of 
catarrhal  dysentery  rarely  die  ;  the  exact  conditions 
of  the  mucous  membrane,  therefore,  in  these  cases  can 
only  be  conjectured.  It  is  otherwise,  however,  in  the 
severer  forms  of  the  disease.  When  such  cases  come 
to  the  post-mortem  table,  the  mucous  membrane  of  the 
large  intestine  and,  very  frequently,  a  foot  or  two  of 
the  lower  end  of  the  ileum  are  found  to  be  thickened, 
congested,  inflamed,  speckled  perhaps  with  ecchymoses, 
cedematous,  and  more  or  less  riddled  with  ulcers  or 
patches  of  gangrene  of  various  sizes,  shapes,  and 
depths.  As  a  rule,  the  brunt  of  the  disease  falls  on 
the  sigmoid  flexure  and  descending  colon  ;  not  un- 
frequently,  however,  the  lesions  are  equally,  if  not 
more,  advanced  in  the  ctecum  and  ascending  colon,  and 
niay  involve,  as  we  have  seen,  a  foot  or  two  of  the 
lower  end  of  the  ileum.  On  the  whole,  the  transverse 
colon,  though  often  seriously  involved,  is  so  to  a  less 
extent  than  one  or  other  of  the  parts  mentioned,  or 
than  the  hepatic  and  splenic  flexures. 

The  dysenteric  ulcer  varies  in  size  from  a  punched- 
out-looking  sore  tlie  size  of  a  pea,  or  even  less,  to  a 
patch  several  inches  in  diameter.    As  a  rule,  in  the 
earlier  days  of  the  acute  stage,  the  ulcei's  tend  to 
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foUoAv  the  fold«  of  the  mucous  membrane,  the  free 
borders  of  which  are  the  parts  most  liable  to  implica- 
tion.   The  edges  of  the  sores  are  ragged  and  under- 
mined, tlie  Boor  is  sloughy  and  grey.    There  may  be 
considerable  thickenmg  of  the  edges  and  base  ot  t he 
ulcer,  and  there  may  be  peritoneal  adhesions.  ihe 
appearance  of  the  ulcer  suggests  that  it  extends  by  a 
process  of  burrowing  in  the  submucosa,  the  superjacent 
membrane  sloughing  or  disintegrating  in  consequence 
of  the  destruction  of  its  subjacent  nutrient  vessels. 
This  burrowing  may  extend  for  a  considerable  distance 
beyond  the  apparent  margin  of  ulceration ;  so  much 
so  that  long,  suppurating,  fistulous  tunnels  may  con- 
nect one  ulcer  with  another.  In  this  way  large  patches 
of  mucous  membrane  come  to  be  undermined,  and  sub- 
sequently to  slough  away.    Sores  so  formed  are  neces- 
sarily rac/ged  and  irregular  in  outline,  and  may  even 
surround°pieces  of  comparatively  healthy  mucous  mem- 
brane    The  floor  of  the  active  dysenteric  ulcer  may 
be,  and  generally  is,  formed  of  a  sloughy  material 
lyincr  on  the  muscular  coat ;  but  the  sore  may  penetrate 
deeper  than  this,  and  include   the  muscular  coat 
itself   and  even  the  serous  membrane.    The  largest 
ulcers  are  generally  found  in  the  sigmoid  flexure  and 
descending  colon;  they  are  also  frequently,  though 
more  rarely,  found  in  the  caecum,  the  magnitude  ot 
the  lesions  diminishing  as  we  trace  the  bowel  upwards 
or  downwards,  as  the  case  may  be. 

Alono-  with  the  ulceration  there  is  intense  con- 
gestion of  the  non-ulcerated  parts  of  the  mucous 
membrane.    In  places  there  may  be  oedema  of  the 
submucosa  ;  there  may  be  small  abscesses  even  which 
elevate  the  mucous  membrane;  and  there  may  also 
be  distension  of  the  solitary  follicles  by  a  mucoid  or 
purulent  material.    In  some  instances  a  large  portion 
of  the  mucous  membrane  may  be  seen  to  have  died 
en  masse  and  become  gangrenous.    In  such  extensive 
slou"hs  may  be  thrown  otF  as  a  sort  of  tube,  apt  to 
be  mistaken  during  the  lifetime  of  the  patient  tor  a 
diphtheritic  cast  of  the  bowel. 
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Fulminating   dysentery. — Surgeons   Strong  and 
Musgrave,  U.S.A.  Army,  thus  describe  the  lesions  in 
this  type  of  dysentery  as  it  occurs  in  the  Philippine 
Islands  : — "  In  the  most  acute  cases  (death  after  three 
or  four  days'  illness)  the  mucous  membrane  of  the 
large    intestine    presents   in   general   a  reddened, 
swollen,  puffy  appearance.     There  is  a  superficial 
necrotic  mucous  layer  which  generally  extends  over 
the  mucosa  throughout  the  large  bowel,  and  sometimes 
for   a  distance  of  10  or   12  cm.   into   the  ileum. 
This  necrotic  layer  consists  of  mucus,  red  blood  cor- 
puscles, leucocytes,  epithelial  cells,  many  large  swollen 
granular  cells,  and  bacteria.     No  amrebEe  are  found. 
If  one  brushes  the  mucous  layer  lightly  aside  with 
the  finger  the  bright-red  injected  appearance  of  the 
intestinal  wall  becomes  more  plainly  visible.  Dotted 
here  and  there  throughout  are  small,  diffuse,  bright- 
red  haemorrhages  with  irregular  margins  measuring 
from  2  to  4  mm.  in  diameter,  or  even  more.  The 
solitary  follicles  are  generally  swollen  and  raised,  and 
of  a  bright  red  colour.     Here  and  there,  scattered 
among  them,  bright-red,  sharply  circumscribed,  small 
pui-puric  spots  may  appear.    Occasionally  the  back- 
ground of  the  intestine  may  be  described  as  though 
covered  with  a  bright-red  eruption,  but  with  darker  red 
hfemorrhagic  points  scattered  over  this  background. 
In  the  acute  cases  no  definite  ulceration  takes  place, 
but  only  a  superficial  coagulation  necrosis  of  the  mu- 
cosa."   The  lower  end  of  the  ileum  may  be  similarly 
affected.  Mott's  description  of  the  lesions  in  the  fulmi- 
nating form  of  asylum  dysentery,  as  it  occurs  in 
-England,  agrees  practically  with  the  foregoino-.  He 
adds:  "Acute  fatal  cases  of  a  little  longer  duration  show 
the  same  swelling,  but  now  frequently  the  mucous 
lining,  although  swollen,  presents  a  pale  grey  or  dirty 
whitish-greyappearancejthesMrfaceissonietimes  finely 
or  coarsely  granular.  This  is  owing  to  stasis  in  the  vessels 
ot  thesub-mucosa  and  necrosis  of  the  epithelium,  and  the 
formation  of  iijalse  membrane,  consisting  for  the  most 
part  of  leucocytes  and  disintegrating  epithelial  cells." 
z  2 
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The  primary  lesion. — Such,  briefly,  is  a  descrip- 
tion of   the  principal  lesions  found  in  the  acute 
stage  of  fatal  dysentery.    There  is  general  agree- 
ment among  pathologists  about  these;  but  there  is 
very  great  discrepancy  of  opinion  as  to  the  exact 
nature  of  the  primary  and  essential  lesion.  Some 
maintain  that  the  starting-point  of  the  disease  is  in 
the  solitary  follicles  which,  becoming  distended  by  a 
specific  exudation,  afterwards  slough,  and  form  the 
starting-point  for  a  spreading  ulcer.     Other  patholo- 
o-ists  regard  the  primary  lesion  as  being  altogether 
fndependent  of  the  glandular  structures  of  the  mucous 
membrane.    They  hold  that,  in  consequence  of  the 
irritation  produced  by  the  specific  cause  of  dysentery, 
an  exudation  is  thrown  out  on  to,  and  into  the  con- 
tinuity of,  the  mucous  membrane  itself  :  a  dry  eschar 
is  formed  of  this,  the  implicated  piece  of  tissue  bemg 
subsequently  got  rid  of,  very  much  in  the  same  way 
as  the  slough  forming  the  core  of  an  ordinary  boil. 
Another  primary  lesion  described  is  the  small  abscess, 
already  alluded  to  as  elevating  the  mucous  membrane 
and   projecting  into  the  lumen  of  the  gut  :  these 
minute,  pimple-like  abscesses  consist  of  a  collection 
of  a  sort  of  gummy  pus.    After  a  time  a  tiny  opening 
forms  at  the  apex  of  the  little  swellings,  through 
which  the  contents  may  be  expressed:  it  is  this 
opening  which,  it  is  alleged,  forms,  on  enlarging, 
the  specific  ulcer  of  dysentery. 

Assuming  that  there  are  several  specific  causes  tor 
dysentery  it°is  to  be  expected  that  the  corresponding 
Piimary  lesions  should  difi'er ;  that  whilst  one  causes 
a  suppurating  or  a  gangrenous  lesion,  another  may 
produce  a  croupous  or  a  diphtheritic,— that  whilst  one 
species  of  dysenteric  germ  attacks  the  mucosa,  another 
species  may  select  the  sub-niucosa ;  one  may  attack 
the  crlandular  structures,  another  the  connective 
tissue?  another  the  epithelial  layer.  Whatever  the 
primary  lesion  may  be,  eventually  the  weakened 
tissues  are  attacked  by  the  ordinary  bacteria  of 
suppuration,  so  that  ultimately,  if  the  cases  survive 


Morbid  Anatomy. 


389 


long  enough,  they  all  present  a  certain  uniformity  as 
regards  the  ulceration,  thickenings,  and  other  infiani- 
matory  lesions. 

Healing  process.  —  The  dysenteric  ulcer  heals 
partly  by  contraction,  partly  by  the  foimation  of 
a  very  thin  scar  tissue — scar  tissue  which,  besides  con- 
tracting, is  apt  to  become  pigmented.  Lost  glandular 
structures  are  never  reproduced.  Owing  to  the  con- 
stant peristaltic  movement  of  the  gut,  and  the  passage 
of  fseces  over  the  face  of  the  healing  ulcer,  cicatrisa- 
tion, as  might  be  supposed,  is  a  slow  process,  and 
one  prone  to  interruption  by  recurring  attacks  of 
inflammation  of  a  more  or  less  specific  nature. 

Lesions  in  chronic  dysentery. — In  chronic  dysen- 
tery the  ulcers  are  usually  smaller  and  less  numerous 
than  in  the  acute  disease.  They  are  also  less  ragged 
in  outline,  tending  to  become  circular  in  shape  and 
to  acquire  thickened  rather  than  undermined  edges. 
Cicatricial  bands  and  contractions  may  narrow  the 
lumen  of  the  gut,  whose  functions  are  still  further 
hampei-ed  by  thickening,  or  by  adhesions  which  unite 
and  bind  it  to  neighbouring  organs.  Dilatation  above 
the  seat  of  cicatricial  stricture  is  liable  to  ensue.  In 
chronic  dysentery  large  patches  of  the  bowel,  and  even 
the  ulcers  themselves,  may  be  pale  and  ana3mic, 
whilst  at  the  same  time  other  patches  of  the  gut  are 
congested.  Some  parts  may  be  thickened  and  con- 
tracted ;  others,  again,  may  be  thinned  and  dilated, 
the  glandular  structures  being  atrophied. 

Folypoid  yrowth. — Some  time  ago  I  attended 
a  case  of  chronic  relapsing  dysentery  in  which  the 
mucous  membrane — at  all  events  of  the  rectum  and 
descending  colon — was  covered  with  enormous  numbers 
of  polypoid  growths  of  considerable  magnitude,  some 
of  them  at  their  free  ends  being  as  large  as  the  tip  of 
the  little  finger.  The  growths  had  pedicles  one  to 
two  inches  in  length.  During  life  these  polypoid 
bod  ies  appeared  in  the  stools,  often  in  great  number, 
looking  like  so  many  mucilaginous  seeds.  Similar 
cases  are  occasionally  met  with. 
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Liver  ;  mesenteric  glands. — In  by  far  the  majority 
of  cases  of  acute  dysentery,  the  liver  is  hypersemic  and 
swollen.  In  about  one-fifth  of  the  cases  of  Indian 
dysentery  which  come  to  the  j)Ost-mortem  table,  the 
liver  is  the  seat  of  single  or  multiple  abscesses.  In 
chronic  dysentery  this  organ  may  be  atrophied  ;  very 
generally  it  is  the  subject  of  fatty  degeneration. 

In  acute  cases  the  mesenteric  glands  are  enlarged, 
soft,  and  congested,  or  even  hemorrhagic  ;  in  chronic 
cases  they  are  enlarged,  hard,  and  pale.  None  of 
the  other  viscera  is  characteristically  affected. 
Abscess  is  sometimes  discovered  about  the  rectum. 
If  perforation  has  occurred,  there  may  be  signs  of 
commencing  peritonitis. 

^tiolog-y.— Our  knowledge  of  the  cause  of  dysen- 
tery is  of  a  most  fragmentary  and  very  unsatisfactory 
character.  Probably  the  several  specific  causes  or 
germs  of  colitis  have  their  action  supplemented  by 
the  ordinary  bacteria  of  suppm-ation  and  ulceration, 
which  find  their  opportunity  in  a  tissue  weakened  by 
•what  may  be  regarded  as  the  more  specific  cause  or 
causes  of  dysentery.  It  must  be  with  the  mucous 
membrane  of  the  bowel,  in  this  respect,  as  it  is  with 
the  skin  of  the  surface  of  the  body.  There  are  many 
causes  for  dermatitis,  and  many  secondary  germs  which 
proliferate  on,  and  further  irritate,  a  specifically- 
inflamed  skin ;  so  with  the  intestinal  mucosa. 

Amoeba  coli. — Lately  certain  observers — particu- 
larly Kartulis,  Councilman,  Lafleur,  Kruse,  and  Pas- 
quale — have  endeavoured  to  make  out  that  there 
is  a  distinct  type  of  dysentery  associated  with  the 
presence  of  Amoiba  coli  in  the  stools.  According  to 
these  authors,  this  type  of  the  disease  is  caused  by  the 
amoeba,  and  they  designate  it  "  amrebic  dy.sentery." 
As  distinguished  from  other  forms  of  tlie  disease,  its 
principal  clinical  characteristics  are  said  to  be  chron- 
icity,  relapses  alternating  with  periods  of  comparative 
quiescence,  great  liability  to  the  formation  of  abscess 
of  the  liver,  and  the  presence  of  the  arareba  in  the 
stools. 
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When  present,  the  amoeba  (Fig.  55)  is  generally 
easy  to  find.  All  the  preparation  necessary  is  to  pick 
out  a  small  fragment  of  stool  shortly  after  it  has  been 
passed,  preferably  a  piece  of  flocculent  mucus,  and 
then  to  lay  this  on  the  slide,  and  compress  it  sufli- 
ciently  under  the  cover-glass  to  form  a  fairly  trans- 
parent film.  In  hot  weather  a  warni  stage  is  not 
required  ;  but  in  cold  weather  it  is  well,  until  the 


Fig.  55. — AmcEba  coli. 

«,  Amoeba  dysenteriai  fixed  and  stnined  (Councilman};  &,  A.  dysenterice  in  stools 
j    (.After  Liiscli,  Tirchnw's  "  Archiv,"  Bd.  65.1 

observer  has  become  by  practice  familiar  with  the 
appearance  of  the  parasite  in  its  passive  condition, 
to  warm  the  .slide.  This,  in  the  absence  of  more 
elaborate  apparatus,  may  be  conveniently  done  by 
placing  the  slide  on  a  copper  or  tin  plate  with 
a  hole  cut  in  it  to  allow  of  the  transmission  of 
light.  Such  a  warm  stage  should  be  provided  with 
a  long  arm  to  the  end  of  which  a  spirit-lamp  is 
applied,  care  being  taken  not  to  raise  the  tempera- 
ture of  the  slide  above  blood  heat.  Search  is  then 
made  with  a  half-inch  objective.    The  amceba,  which 
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is  a  clear  body  having  a  very  faint,  often  hardly 
perceptible,  greenish  tinge,  some  three  to  five  times 
the  diameter  of  a  red  blood  corpuscle,  is  recognised 
by  its  movements,  which  closely  resemble  those  of 
the  ordinary  fresh-water  amoeba.  It  consists  of  a 
somewhat  granular  endosarc  surrounded,  when  active, 
by  a  very  clear  ectosarc.  A  nucleus  may  sometimes 
be  detected  in  the  endosarc,  as  well  as  one  or  two 
non-contractile  vacuoles,  and,  generally,  various  ex- 
traneous'loodies  such  as  blood  corpuscles,  bacteria, 
and  so  forth,  which  the  amoeba  has  included.  As  the 
temperature  of  the  slide  approaches  blood  heat  the 
amoeba  sends  out  and  retracts  rounded  pseudopodia. 
These  when  first  protruded  consist  of  ectosarc  only  ; 
but  when  the  clear  protrusion  of  ectosarc  has  been 
extended  a  little  way.  the  endosarc  is  seen  suddenly  to 
burst,  as  it  were,  and  flow  into  it.  If  the  temperature 
of  the  slide  be  allowed  to  fall  below  75'  Fahr.  the 
parasite  will  assume  a  sharply-outlined  spherical 
form  and  remain  quite  passive  until  the  slide  is 
again  warmed  up,  when  the  creeping  movement  may 
be  resumed.  In  certain  specimens  heat  fails  to 
induce  movement,  the  amoeba  remaining  spherical 
and  passive  as  if  encysted.  The  parasite  will  keep 
alive  on  the  slide  and  exhibit  movement  for  an  hour 
or  two,  or  even  longer. 

There  can  be  no  question  as  to  the  occui-rence  of 
this  parasite  in  dysentery,  but  it  is  difficult  to  say 
what  may  be  its  exact  significance  in  relation  to  the 
disease.  It  is  found  not  only  in  the  mucus  lyiiig  on 
or  thrown  off  by  the  inflamed  bowel,  but  also  in  the 
sloughs  on  the  ulcerated  surface,  and  even,  according 
to  Kartulis,  Councilman,  and  Lafleur,  in  the  tissues 
constituting  the  base  and  sides  of  the  ulcer,  and  m 
the  still  living  and  relatively  healthy  tissues  for  some 
distance  around  the  lesion.  _  _ 

These  circumstances  constitute  a  good  primA  facie 
reason  for  regarding  the  parasite  as  the  cause  of  the 
disease.  On  the  other  hand,  there  are  many  cases  of 
dysentery  in  which  the  amoeba  cannot  be  found  ;  cases, 
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too,  of  relapsing  dysentery  with  clinical  charactei'S 
such  as  the  American  authors  referred  to  describe  as 
belonging  to  amoibic  dysentery.  I  have  searched  the 
stools  in  some  such  cases  many  times  ;  but,  though 
familiar  with  the  appearance  of  the  parasite,  in  a 
proportion  of  instances — just  as  has  happened  to  other 
observers — have  failed  to  find  it,  and  this  in  well- 
marked  dysenteries,  acute,  relapsing,  and  chronic. 
Moreover,  as  is  well  known,  the  amoeba,  or  an  amceba 
hitherto  indistinguishable  fi'om  Amoeba  dysenterice,  is 
found  in  perfectly  healthy  stools,  in  cases  in  which 
there  is  no  reason  whatever  to  suspect  the  existence 
of  disease  of  the  alimentary  canal. 

Gasser,  in  material  supplied  by  153  cases  of 
dysentery — principally  soldiers  from  Oran — although 
he  found  Amoeba  coli  in  45  but  of  109  acute  cases, 
observed  no  relationship  whatever  between  the 
number  of  amoebfe  present  in  the  stools  and  the 
severity  of  the  disease.  In  34  chronic  cases  he 
found  the  amceba  in  13  ;  and  in  8  cases  of  chronic 
diarrhoea  supervening  on  dysentery  he  found  it  in  5. 
In  the  stools  of  20  healthy  individuals  from  Oran  he 
found  the  amceba  in  4.  He  further  states  that  he 
failed  to  find,  or  rather  to  recognise,  the  amoeba  in 
stained  sections  of  dysenteric  bowel.  He  concludes, 
therefore,  against  the  amoeba  having  anything  more 
than  an  accidental  relationship  to  the  disease  ;  that, 
in  place  of  the  amoeba  causing  the  dysentery,  it  is,  if 
anything,  the  dysentery  which  causes  or,  rather, 
favours  the  amaba ;  in  other  words,  that  the  amoeba 
finds  in  dysenteric  discharges  a  favourable  medium 
for  multiplying  in. 

Celli  and  Fiocca  studied  the  parasitology  of  dysen- 
tery in  material  from  62  typical  cases — some  from 
Italy,  some  from  Egypt.  They,  too,  conclude  that 
Amceba  coli  is  not  the  direct  cause  of  dysentery,  and 
for  the  following  reasons: — (a)  Epidemic,  endemic, 
and  sporadic  dysenteiy  may  occur  without  amoebte  in 
the  stools,  {b)  Dysentery  may  be  induced  by  the 
ingestion,  or  l)y  the  injection  into  the  bowel,  of 
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dysenteric  faeces  which  have  been  ascertained  by- 
microscopic  examination  to  be  quite  free  from  aiiiajbte. 
(c)  Amoebae  are  very  common  in  countries  in  which 
dysentery  occurs,  hence  their  frequency  in  the  stools 
of  dysenteries  in  these  countries ;  they  are  there 
accidentally.  They  further  point  out  that  Anueba 
Goli  is  not  the  only  amoeba  to  be  found  in  tlie  intes- 
tine ;  Amoeba  yuttula,  diaphana,  vermicular  is,  oblonga 
and  reticularis,  besides  proteus,  have  all  been  found 
there.  Amoeba  coli  has  attracted  attention,  they 
consider,  principally  on  account  of  its  movements  and 
size;  whereas  the  other  amoebae,  witli  perhaps  quite 
as  good  a  claim  to  be  considered  pathogenic,  inasmuch 
as  they  can  be  detected  only  in  specially-prepared 
cultures,  elude  the  eye,  even  of  the  sharpest  observer, 
in  stools  prepared  in  the  ordinary  way. 

Significance  of  the  concurrence  of  dysentery,  liver 
abscess,  and  Amoiba  coli,  in  connection  with  absence 
of  pus  bacteria  in  liver  abscess. — The  intimate  con- 
nection of  abscess  of  the  liver  with  dysentery,  and 
.  the  presence  of  Animba  coli  in  the  contents  of  a  large 
proportion  of  liver  abscesses,  are  now  well-ascertained 
facts  which,  to  my  mind,  constitute  a  powerful, 
though  by  no  means  a  conclusive,  argument  for 
regarding  the  amoeba  as  an  a3tiological  element,  if  not 
the  probable  cause,  in  at  least  one  form  of  dysentery. 
The  fact  that  the  amoeba  is  found  in  liver  pus  proves 
that  Councilman  and  Lafleur's  statement  about  its 
presence  in  the  tissues  around  the  dysenteric  ulcer  is 
correct  ;  for  it  is  only  by  first  passing  into  the  tissues 
that  such  an  organism  could  get  into  the  portal  circu- 
lation and  so  arrive  at  the  liver. 

There  is  yet  another  circumstance  in  connection 
with  liver  abscess  which  is  not  without  a  significance 
pointing  in  the  same  direction.  In  a  large  pro- 
portion of  liver  abscesses  the  usual  pyogenic 
bacteria  are  absent.  This  has  been  proved  over 
and  over  again.  Cultures  made  witii  such  pus 
often  remain  sterile.  It  is  a  very  singular  coinci- 
dence, if  it  be  a  coincidence,  that  it  is  just  in  those 
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forms  of  suppurative  hepatitis  in  which  the  usual 
pyogenic  organisms  are  absent  that  we  hnd  this 
other  parasite  present.  Moreover,  a  liver  abscess  is 
not  like  ordinary  abscesses ;  it  has  no  proper  abscess 
wall.  Liver  pus  is  not  like  pus  elsewhere  :  it  con- 
tains proportionately  very  few  pus  corpuscles ;  but 
it  contains  much  tissue  debris,  many  blood  cells,  and 
much  granular  matter.  As  an  abscess  it  is  altogether 
peculiar.    A  peculiar  effect  suggests  a  peculiar  cause. 

Anyone  who  has  watched  the  movements  of  Ammba 
coli  on  the  warm  stage  can  readily  understand  how 
such  an  organism  might  break  down  and  separate  the 
anatomical  elements  of  an  organ  like  the  liver,  and  so 
cause  a  softening — a  cavity  resembling  an  abscess. 
It  feeds  on  the  tissues,  in  fact,  and  to  grow  and 
multiply  it  must  disintegrate  their  structures  and 
consume  their  cells.  I  shall  point  out  elsewhere  that 
Amoaba  coli  occurs  much  more  frequently  in  Hver 
abscess  than  is  generally  supposed ;  thereby  strengthen- 
ing the  argument  for  regarding  this  parasite  as  being 
in  causal  I'elationship  to  liver  abscess  and  therefore, 
pro  tanto,  to  dysentery 

Although  Amaba  coli  is  present  in  a  large  propor- 
tion of  the  more  chronic  forms  of  dysentery,  especially 
in  those  acquired  in  tropical  climates,  it  is  by  no 
means  a  constant  feature  in  all  cases  of  dysentery.  It 
is  not  often  met  with  in  the  early  stages  of  acute 
dysentery,  in  the  dysenteries  of  cold  climates,  in 
asylum  dysentery,  or  in  what  is  called  epidemic 
dysentery.  It  did  not  occur  in  the  dysentery  that 
ravaged  the  British  army  during  the  late  Boer  war. 
Therefore  it  cannot  be  regarded  as  the  only  cause  of 
dysentery. 

Bacteria. — Colli  and  Fiocca  believe  that  dysentery 
is  caused  by  Bacterium  coli  commune,  which,  they 
assert,  is  always  present  in  the  stools  in  this  disease. 
Generally  non-pathogenic,  this  bacterium,  they  and 
others  believe,  acquires  in  certain  circumstances  very 
virulent  properties.  They  say  that  in  the  bowel  it  is 
often  associated  with  a  bacillus  like  that  of  typhoid, 
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as  well  as  with  streptococci ;  and  they  assert  that 
introduced  by  the  mouth,  or  injected  by  the  rectum, 
any  or  all  of  these,  particularly  when  in  combina- 
tion and  in  certain  not  understood  circumstances, 
either  singly  or  in  combination,  excite  dysentery. 
They  suppose  that  what  they  call  Bacterium  coli 
dysenterice  is  but  a  variety  of  Bacterium  coli  com- 
onune,  a  variety  brought  about  in  some  way  by  the 
presence  of  the  other  bactei'ia  mentioned  ;  that  in 
consequence  of  the  presence  of  these  other  bacteria 
Bacteriiom  coli  commune  acquires  the  power  of 
secreting  a  specific  toxin,  which  power  it  retains  on 
being  transferred  from  one  human  being  to  another. 
The  toxin,  they  say,  can  be  precipitated  by  alcohol 
from  cultures,  and  has  the  property  of  giving  rise  to 
dysentery  when  administered  by  the  mouth,  the  anus, 
or  hypodermically. 

These  results  require  confirmation,  more  particu- 
larly as  the  writers  experimented  on  the  cat,  an 
animal  very  subject  to  dysentery  at  all  times  and  on 
the' introduction  of  almost  any  irritant. 

Zancarol  considers  that  dysentery  and  dysenteric 
liver  abscess  are  caused  by  streptococci. 

In  the  Journal  of  Experimental  Pathology  (1898) 
there  is  an  account  of  a  limited  but  very  fatal 
epidemic  in  the  United  States  in  which  Bacillus 
pyocyanens  was  found.  Calmette  and  Maggiora 
haA'e  also  encountered  this  bacterium  in  dysentery, 
as  in  infantile  diarrhoea. 

Durham's  micrococcus. —  Recently  Durham  has 
described  an  exceedingly  minute  micrococcus — so 
minute  that  it  passes  through  a  Berkefeld  filter— 
which  he  separated  from  the  blood,  liver,  spleen, 
kidney,  and  bile  in  sev-en  cases  of  asylum  dysentery. 
The  investigation  is  as  yet  incomplete,  but  there  are 
some  grounds  for  supposing  that  this  micro-organism 
may  turn  out  to  be  the  germ  of  the  very  fatal  type  of 
dysentery,  euphemisticaifly  termed  "  colitis,"  which  is 
the  scourge  and  disgrace  of  more  than  one  of  our 
English  lunatic  asylums.    Assuming  this  to  be  the 
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case,  from  the  fact  that  the  micrococcus  occurs 
throughout  the  organs,  the  dysenteric  lesion  must  bo 
regarded  as  symptomatic  of  a  general  infection. 

Bacillus  dyse7iteriob. — Lately  a^tiological  claims 
have  been  advanced  for  a  bacillus  originally  isolated 
by  Shiga  from  the  stools  in  epidemic  dysentery  in 
Japan.  Flexner,  Strong,  Musgrave,  and  others  regard 
it  as  the  cause  of  what  they  term  epidemic  dysentery, 
in  contradistinction  to  sjjoQ'udic  or  endemic  dysentery, 
which  some  of  them  regard  as  belonging  to  the  patho- 
genic sphere  of  Amoeba  coli.  It  is  a  baccillus  with 
rounded  ends,  varying  in  size  somewhat  according  to 
the  culture  medium,  from  \  to  2>  ji  in  length  by 
•4  to  '5  n  in  breadth.  It  closely  resembles  in  its 
properties  Bacillus  typhosus,  but  is  less  mobile, 
displays  a  more  uniform  generation  of  indol ;  after  a 
brief  preliminary  acid  jDroduction  in  milk,  it  gives 
rise  to  a  gradually-increasing  alkalinisatiou  ;  it  does 
not  agglutinate  in  serum  from  typhoid  cases,  but 
reacts  in  serum  from  dysenteric  cases  to  which 
B.  typhosus  does  not  respond  (Flexner).  It  occurs  in 
greatest  abundance  in  the  mucus  in  the  stools  during 
the  most  acute  stage  of  "  epidemic  "  dysentery.  It  is 
jiathogenic  to  many  animals,  although  it  does  not 
produce  in  them,  or  only  exceptionally,  dysenteric 
lesions.  In  two  experiments  on  man,  one  intentional, 
the  other  accidental,  ingestion  of  the  pure  cultures 
was  followed,  within  a  short  time,  by  well-marked 
symptoms  of  dysentery.  It  agglutinates  with  the 
blood  serum  of  "  epidemic  "  dysentery  in  dilutions  of 
1  in  10.  Furthermore,  Shiga  claims  to  have  produced 
a  serum  by  immunising  animals,  which  has  reduced 
the  mortality  in  "endemic  dysentery  in  Japan  from 
about  35  per  cent,  to  9  per  cent. 

7'he  germ  of  dysentery  ivaler-horne.  —  Notwith- 
standing the  vast  amount  of  speculation,  and  perhaps 
somewhat  limited  amount  of  work,  exjjended  in 
endeavouring  to  ascertain  what  the  germ  or  germs 
of  dysentery  may  be,  it  cannot  be  said  that  as  yet  we 
are  even  near  the  complete  solution  of  the  problem. 


398 


Dysentery. 


One  thing,  however,  is  fairly  well  ascertained,  and 
that  is  that  these  germs,  whatever  they  may  be,  are 
often  introduced  by  means  of  drinking  water.  The 
statistically-ascertained  improvement  in  the  public 
health  in  respect  of  dysentery  in  such  large  towns  as 
Calcutta  and  Madras,  following  so  closely  on  the 
inti'oduction  of  improved  water  supplies,  and  the 
improvement  in  the  health  of  the  British  Navy 
following  the  introduction  of  regulations  requiring 
that  in  all  places  in  which  the  water  supply  is  not 
above  suspicion  the  drinking  water  served  out  to  the 
men  shall  be  distilled,  constitute  powerful  testimony 
in  favour  of  regarding  dysentery  as  a  water-borne 
disease.  This  conclusion  receives  additional  support 
from  the  occurrence  of  epidemics  of  dysentery  in 
the  crews  of  ships  which  have  watered  at  polluted 
sources,  as  well  as  from  the  occurrence  of  similar 
epidemics  in  large  institutions  in  which,  by  some 
accident,  surface  water  has  leaked  into  the  water 
supply.  This  does  not  exclude  the  possibility  of 
other  sources  of  infection,  as  privies,  dust,  flies,  and 
vessels  or  instruments  used  by  dysenteries  ;  but  the 
water  theory  probably  covers  the  vast  majority  of 
dysentery  epidemics,  as  well  as  of  sporadic  cases. 

Predisposing  and  exciting  causes.  —  It  seems 
not  improbable  that,  in  conditions  of  sound  health, 
the  pathogenic  organisms  of  dysentery  may  exist 
in  and  pass  through  the  alimentary  canal  without 
attacking  the  tissues  and  giving  rise  to  disease.  So 
long  as  the  mucous  surface  is  sound  and  vigorous, 
it  pi'obably  has  the  power  of  protecting  itself  against 
many  such  organisms.  It  is  very  probably  the  same 
in  this  respect  with  the  dysentery  germ  or  germs 
as  with  the  cholera  vibrio.  Probably  it  is  only 
on  the  establishment  of  some  condition  of  lowered 
vitality,  such  as  may  be  induced  by  catarrhal  troubles, 
chill  (a  powerful  excitant  of  dysentery),  irritating 
food,  bad  food,  constipation,  malaria,  scurvy,  starva- 
tion, and  so  forth— all  well-recognised  exciting  causes 
—that  the  dysentery  germ  can  overpower  the  natural 
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protective  agencies  and  light  up  the  sjoecific  lesions. 
It  is  a  well-known  fact  that  it  is  in  such  circum- 
stances that  dysentery  is  most  apt  to  declare  itself. 
Hence  the  importance  of  avoiding  these  thi]igs  in 
tropical  climates,  more  especially  in  the  presence  of 
a  bad  water  supply  or  of  an  epidemic. 

InJIiience  of  age,  sex,  and  occupation. — All  ages 
are  subject  to  dysentery,  children  especially.  Occu- 
pation has  no  special  influence.  Both  sexes  are  liable. 
Pregnancy,  miscarriage,  and  the  puerperal  state  are 
grave  complications. 

JDiag'iiosis. — Provided  reasonable  care  be  exer- 
cised, diagnosis,  especially  in  acute  cases,  is  usually 
easy.  In  chronic  cases  the  question  of  seat  worms, 
hfemorrhoid.s,  polypus,  stricture,  tubercle,  malignant 
and  specific  disease,  proctitis,  ulceration,  abscess  about 
the  rectum,  and  tumour  in  the  bowel,  may  require  to 
be  considered.  Diagnosis  must  never  be  taken  for 
granted.  In  every  case  stools  must  be  inspected  ;  and 
in  every  case  in  Avhich  there  is  any  probability  of 
rectal  disease,  some  of  the  forms  of  digital  or  specular 
examination  must  be  made.  In  African  cases  the 
possibility  of  bilharzia  disease  of  the  rectum  must  be 
borne  in  mind,  and  a  microscopical  examination  made 
of  the  urinary  sediments  and  of  the  fseces  with  a  view 
to  the  detection  of  any  ova  of  bilharzia  which  may  be 
present.  In  children  especially,  intussusception  may 
occur  independently,  or  as  a  complication,  of  dysen- 
tery ;  the  possibility  of  this  must  not  be  overlooked. 
Ch  ronic  dysentery  is  often  diagnosed  chronic  diarrhoea. 
This  error  will  he  avoided  by  careful  inquiry  into 
the  early  history  of  the  case,  the  detection  of  mucus, 
of  leucocytes  or  of  red  blood  corpuscles  in  the  stools, 
and  the  occurrence  of  tenesmus.  Careful  inquiry  for 
any  history  there  may  be  of  occasional  exacerbations 
in  which  straining,  and  blood  and  mucus  in  the  stools, 
arc  more  or  loss  prominent  fc^atures,  will  often  lead  to 
a  correct  diagnosis. 

Trcsitmciit.  —  Tlie  treatment  of  dysentery  re- 
quires niuch  judgment  and  very  careful  supervision. 
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In  former  days  it  was  the  fashion  to  bleed  repeatedly 
and  to  a  large  amount,  and  at  the  same  time  to  ad- 
minister large  doses  of  calomel — amounting  in  the 
aggregate  to  ounces — and  opium.  It  is  not  to  be 
wondered  at,  therefore,  that  in  those  days  the  mor- 
tality was  excessive. 

Nowadays  better  and  more  rational  methods 
prevail.  There  is  less  confidence  in  drugs,  more  in 
the  self-recuperating  powers  of  the  body.  A  most 
important  part  of  our  modern  plans  has  for  its  object 
to  afford  the  diseased  organs  favourable  conditions  for 
repair  ;  not  so  much  to  endeavour  to  heal  them  as  to 
give  them  the  opportunity  of  healing  themselves. 

If  called  on  to  treat  a  case  of  what  appears  to 
be  dysentery,  our  first  duty  is  to  assure  ourselves  that 
diagnosis  is  correct.  We  must  inspect  the  stools,  and, 
until  the  case  is  quite  recovered,  we  must  inspect  them 
daily  or  frequently.  Their  condition  is  the  surest 
guide  in  the  management  of  this  disease.  From  them 
we  can  form  a  fairly  accurate  idea  of  what  is  going 
on  in  the  bowel,  and  from  them  we  can  judge  of  the 
effects  of  diet  and  of  drugs. 

Importance  of  rest. — It  is  with  an  inflamed 
bowel  as  with  an  inflamed  joint  :  the  first  and  all- 
important  indication  to  fulfil  is,  after  removing  the 
causes  of  irritation,  to  place  the  part  at  rest.  Could 
these  two  indications,  the  removal  of  the  cause  of 
irritation  and  the  repose  of  the  organ  aS'ected,  be 
fulfilled  thoroughly,  cure  would  at  once  set  in.  Un- 
fortunately, the  aflfected  surface  being  so  inaccessible, 
we  cannot  always  remove  the  irritant  in  the  case  of 
dysentery,  nor  can  we  place  the  parts  involved  at 
absolute  rest.  We  can,  however,  partially  meet  these 
indications— quite  sufficiently,  as  a  rule,  to  insure 
recovery. 

The  diagnosis  of  dysentery  established,  the  patient 
should  at  once  be  sent  to  bed.  This  in  itself  has 
a  marked  influence  on  the  bowel.  Repose  must  be  as 
nearly  complete  as  possible.  The  patient  must  not  be 
allowed  to  get  out  of  bed ;  when  he  has  a  call  to  stool 
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he  must  use  the  bed-i)an.  To  a  certain  extent  this 
enforcement  of  rest  is  comparable  to  the  placing  of  an 
inflamed  leg  in  a  splint  and  elevating  it.  It  insures 
some  decree  of  mechanical  rest,  and  relieves  the  blood- 
vessels  of  the  inflamed  part  of  a  certam  amount  01 
hydi'ostatic  pressure. 

Food  in  acute  dysentery. — The  indication  of  rest 
we  further  endeavour  to  meet  by  stopping  all  solid 
food.  Were  it  possible,  it  would  be  well  to  stop  all 
food.  This,  of  course,  is  impossible,  and  so  we  make 
a  compromise  between  the  therapeutical  indication 
and  physiological  necessity  by  reducing  the  diet  to 
a  minimum  and  selecting  only  such  foods  as,  while 
possessing  considerable  nutritive  value,  yield  but  a 
small  fjEcal  residue.  The  tongue  is  a  fair  index  to 
the  sort  of  food  most  likely  to  suit  the  case.  When 
this  organ  is  coated,  indicating  gastric  catarrh,  small 
quantities  of  thin  chicken  soup,  egg  albumin,  thin 
bai'ley-  or  rice-water,  are  better  borne  than  milk  ; 
when  the  tongue  is  or  has  become  clean,  then  milk, 
pure,  diluted  with  barley-  or  I'ice-water  or  peptonised, 
is  the  best  diet.  Alcohol  is  generally  contra-indicated, 
but  in  cases  of  collapse  small  feeds  of  white  wine 
whey  may  be  given  with  advantage.  These  foods 
should  be  taken  in  small  quantities  at  a  time,  a  little 
eveiy  hour  or  two.  They  must  be  given  neither  hot 
nor  cold,  as  food  when  either  too  hot  or  too  cold  is  apt 
to  excite  peristalsis  and  to  cause  colic  and  straining. 

Malaria  and  scorbidiis. — If  upon  inquiry  it  is 
found  that  there  is  reason  to  suspect  either  a  malarial 
or  a  scorbutic  element  in  the  case,  treatment  must 
be  modified  accordingly.  Careful  practitioners  never 
forget  to  ascertain  if  these  important  complicating 
elements  are  present  or  not.  If  malaria  be  suspected, 
it  would  be  well  to  make  a  careful  microscopic 
examination  of  the  blood  for  the  parasite ;  if 
this  is  found,  then  quinine  must  be  freely 
administered  either  by  the  mouth  or,  if  the  bowels 
are  very  irritable,  by  intramuscular  injection.  The 
presence  of  scorbutus,  of  course,  indicates  fruit  juices 

A  A 


402 


Dysentery. 


and  fresh  unboiled  milk,  in  addition  to  the  usual 
treatment  for  dysentery. 

Drug  treatment. — A  dose  of  castor  oil  and  laudanum 
is  a  good  preliminary  in  the  treatment  of  dysentery , 
indeed,  many  cases  are  promptly  checked  thereby, 
and  reqiiire  no  further  treatment  beyond  rest  and 
dieting  for  ii  day  or  two. 

The  drugs  which  have  proved  of  most  service  in 
the  treatment  of  severe  dysentery  are  ipecacuanha, 
one  or  other  of  the  aperient  sulphates  either  of 
magnesium  or  of  sodium,  opium,  and  calomel.  It  is 
difficult  to  prognosticate  in  any  given  case  whether 
ipecacuanha  is  likely  to  prove  the  more  effective  drug, 
or  whether  the  sulphates,  or  calomel  will  answer 
better.  In  every  case  one  or  the  other  ought  to  be 
exhibited  at  once  ;  one  failing  after  a  fair  trial,  the 
other,  unless  manifestly  contra-indicated,  should  get 
a  chance. 

fyecaciMnlia. — In  English  practice  ipecacuanha  is 
generally  the  first  to  be  tried.    It  must  be  given  on 
an  empty  stomach.    The  best  plan  is  to  interdict  all 
food  for  three  hours  ;  then  to  give  fifteen  or  twenty 
di'ops  of  laudanum  in  a  tablespoonful  of  water  and,  at 
the  same  time,  to  apply  a  mustard  poultice  to  the 
epigastrium.    About  twenty  minutes  later,  when  the 
patient  is  coming  under  the  influence  of  the  laudanum, 
twenty  to  thirty — some  give  as  much  as  sixty — grains 
of  ipecacuanha  in  pill,  bolus,  keratine  capsule,  or  in 
suspension  in  about  half  a  wineglassful  of  water,  are 
administered.    With  a  view  to  prevent  vomiting,  the 
patient  is  directed  to  lie  flat  on  his  back,  using  a  low 
pillow,  and  not  to  eat,  drink,  speak,  or  move  for  at 
least  four  hours.     Probably   he  will   fall  asleep. 
Should  he  feel  nauseated,  he  must  resist  the  desire  to 
vomit  as  much  as  possible.    With  the  same  object  in 
view,  when  saliva  begins  to  collect  in  the  mouth,  as 
it  is  apt  to  do  in  such  circumstances,  it  must  not  be 
swallowed  ;  on  a  slight  sign  from  the  patient  the 
nurse  should  remove  the  accumulating  saliva  with  a 
handkerchief.    If  much  saliva  be  swallowed,  it  is 
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sure  to  provoke  vomiting.  In  some  instances  these 
precautions  suffice  to  avert  emesis.  Should,  however, 
the  ipecacuanha  be  brought  up  within  an  hour  of  its 
being  swallowed,  the  dose  had  better  be  repeated  so 
soon  as  the  nausea  has  subsided,  the  same  precautions 
against  vomiting  being  observed. 

After  six  or  eight  hours,  and  when  all  feeling  of 
nausea  has  subsided,  small  quantities  of  food  may  be 
given,  and  frequent  and  fractional  feeding  persisted  in 
for  six  or  eight  hours,  or  until  the  following  day, 
when  the  dose  of  ipecacuanha  must  be  i^epeated.  In 
many  instances  one  or  two  such  doses  abort  the 
dysentery,  and  the  acute  symptoms  rapidly  subside. 
It  is  wise,  however,  to  go  on  with  the  ipecacuanha 
once  or  twice  a  day  for  three  or  four  days.  It  is  a 
good  practice  to  reduce  the  ipecacuanha  by  gr.  v. 
every  day.  If  the  drug  is  doing  good,  a  copious 
feculent  pultaceous  stool  will  be  passed.  Ipecacuanha 
sine  emetind  may  be  tried ;  generally  speaking,  how- 
ever, it  is  unsatisfactory. 

Aperient  siblphates.  —  Should  ipecacuanha  ap- 
pear to  be  doing  no  good,  sodium  sulphate — which 
is  less  irritating  than  magnesium  sulphate — may  be 
tried ;  indeed,  by  some  this  line  of  treatment  is 
preferred  from  the  outset.  These  salts  have  the 
advantage  over  ipecacuanha  of  not  causing  nausea, 
and  they  are  often  quite  as  successful.  They  may 
be  given  in  drachm  doses  in  a  little  hot  water,  or  in 
cinnamon  water,  every  quarter  of  an  hour  until  a 
purgative  effect  is  produced,  or  they  may  be  given  in 
a  large  dose — half  an  ounce — to  begin  with,  followed 
up  by  smaller  doses  if  necessary.  These  large  doses 
must  not  be  given  when  the  patient  is  feeble  or  in  any 
sense  collapsed.  Buchanan,  si)eaking  from  a  large 
experience  of  dysentery  in  Indian  gaols,  recommends 
one  or  two  teaspoonfuls  of  the  following  stock  mixture 
every  one  or  two  hours  until  free  gentle  purgation  is 
produced.  It  should  then  be  continued  sufficiently 
often  to  secure  gentle  purgation,  and  for  one  or  two 
days  after  the  mucus  and  blood  liave  disappeared. 
A  A  2 
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Ill,  Magncsii  sulphatis      ...       ...       ...  o'j- 

Acidi  sulphurici  dil.     ...       ...       ...  5''j- 

Tinct.  zingiber.  ...       ...       ...       ...  5'ij-_ 

Aqiiam  ad    o'^ij- 

If  the  stools  become  watery  the  mixture  must 
be  stopped  at  once.  The  lessening  of  tenesmus 
and  the  production  of  copious,  soft,  feculent  stools 
is  the  test  of  the  successful  action  of  the  sulphates. 

Calomel. — Should  these  means  fail  to  control  the 
disease,  and  should  the  bloody  mucoid  stools  persist, 
and  the  griping  and  tenesmus  continue,  recourse  may 
be  had  to  calomel  in  combination  with  opium  and 
ipecacuanha — a  grain  of  each  every  five  or  six  hours, 
the  eflfect  being  watched  and  salivation  avoided. 
Some  give  calomel  from  the  outset  as  a  routine  treat- 
ment in  dysentery,  either  in  five-grain  doses  every  six 
or  eight  hours,  or  in  fractional  doses  every  hour. 
This  method  is  most  in  vogue  in  Germany,  and  is 
probably  best  suited  to  the  croupous  forms  of  the 
disease.  In  France  and  the  United  States  the  sul- 
phates are  most  in  vogue  ;  while  British  physicians 
until  lately,  relying  on  Indian  experience,  place 
most  confidence  in  ipecacuanha. 

Bismuth  and  opium.— As  a  result  of  either  line 
of  treatment,  the  dysenteric  symptoms  may  subside 
rapidly — perhaps  entirely.  Sometimes,  although  the 
stools  become  feculent,  and  the  mucus  and  blood  dis- 
appear, diarrhoea  remains.  This  generally  quickly 
yields  to  a  salicylate  of  bismuth  (grs.  x-xx)  and 
morphia  (gr.  yV)  mixture. 

Othe7-  drugs. — Simaruha  {Ailanthus  glandulosa) 
sometimes  succeeds  where  other  measures  have  failed. 
It  is  a  drug  which,  though  nowadays  neglected  in 
Europe,  is  still  much  used  in  the  East  by  so-called 
"dysentery  doctors."  It  seems  to  be  specially  ser- 
viceable when  the  case  has  become  subacute  or 
chronic.  To  be  effective,  it  requires  to  be  given  in 
much  larger  doses  than  is  directed  in  the  Pharma- 
copoeias. One  method  of  preparation  I  have  seen 
employed  is  as  follows  : — Using  an  earthenware  pot, 
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boil  half  an.  ounce  of  simaraba  in  a  pint  and  a  half  of 
water  for  three  hours,  and  then  strain  it.  Let  the 
patient  remain 4a  bed  and  drink  this  decoction  on  an 
empty  stomach  every  second  moi'ning  for  four  times. 
Food  must  consist  of  milk  and  farinaceous  stuffs. 
Another  method  is  to  boil  an  ounce  of  simaruba  in 
twelve  ounces  of  water  until  it  is  reduced  to  seven 
drachms  ;  to  this  a  drachm  of  spirit  is  added.  This 
preparation,  also,  must  be  made  in  an  earthenware,  or 
in  an  enamelled,  dish.  For  an  adult  this  is  a  suitable 
dose  ;  a  child  may  take  a  fourth  part.  It  should  be 
taken  every  night  for  four  nights.* 

Monsonia  ovata. — Dr.  John  Mabei'ly  reports  very 
favourably  on  Monsonia  ovata  — a  South  African  plant 
— in  dysentery.  He  uses  a  tincture  of  two  and  a  half 
ounces  of  the  dried  plant  to  the  pint  of  rectified 
spirit.  It  gave  in  his  hands  wonderful  results,  not 
only  in  acute,  but  even  in  chronic  cases  which  had  re- 
sisted the  ordinary  remedies. 

Cinnamon,  pomegranate,  mangosteen  rind,  and 
other  aromatics  and  astringents  sometimes  do  good  in 
chronic  dysentery. 

I  can  ofTer  no  explanation  of  the  action  of  any 
of  these  drugs  in  dysentery.  We  use  them  quite 
empirically.  Ipecacuanha  and  simaruba  really  seem 
to  have  some  sort  of  specific  action  on  the  disease  or 
on  its  cause,  but  in  what  way  it  is  impossible  to  indi- 
cate. Strange  to  say,  ipecacuanha,  which  has  been 
found  so  serviceable  in  India,  Africa,  the  Brazils,  and 
elsewhere,  has  a  very  poor  reputation  as  an  anti- 
dysenteric  in  the  United  States  (Osier)  ;  it  has  also 

*  The  following  is  the  formula  of  a  piei)aration  of  simarulia 
much  used  in  Shanghai,  and  there  known  as  "  Rhein's  Specific 
Remedy  for  Diarrhuea  and  Dysentery."  I  understand  that  tlio 
formula  was  purchased  by  the  Shanghai  municipality  for  a  con- 
siderable sum  of  money,  so  highly  was  it  thought  of  by  the 
European  community  of  that  city.  Simaruba  baik,  three  ounces ; 
Chinese  cinnamon,  one  ounce  ;  boil  in  three  (piarts  of  water  and 
allow  it  to  evaporate  down  to  one  pint.  AVhen  cool,  strain  into  a 
brandy  bottle,  add  three  tablespoonfuls  of  good  brandy,  and  fill  up 
by  pouring  cold  water  over  the  bark  in  the  strainer  till  the  bottle 
IS  full.    Dose  :  A  wineglasaful  three  times  a  day. 
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signally  failed  in  some  English  epideraics  (Clouston) ; 
facts  pointing  to  specific  difierences  in  the  dysenteries 
of  diflerent  countries.  ♦ 

Relief'  of  pain. — During  the  early  stages  of  an 
attack  the  patient  may  suflter  much  from  griping  and 
tenesmus.   These  are  generally  relieved  by  hot  fomenta- 
tions, turpentine  stupes,  or  by  a  hot  bath.   An  excellent 
application  is  the  Japanese  hot-box  or  hand-warmer— 
a  small  tin  box  containing  a  slowly-burning  cartridge 
of   powdered   charcoal.     These    hot-boxes,    or  an 
imitation  under  the  name  of  "istra,"  can  now  be 
procured  in  England.     Three  or  four  of  them  may 
be  roughly  sewn  into  a  piece  of  flannel  and  laid  on 
the  abdomen.    This  application  has  the  advantage 
of  beino-  very  light,  of  not  wetting  the  clothes,  and 
of  keeping  warm  for  many  hours.    Tenesmus  and 
dysuria  are  best  relieved  by  morphia  hypodermically  ; 
or  by  an  enema  of  a  wineglassful  of  thin  starch  con- 
taining forty  or  fifty  drops  of  laudanum ;   or  by 
suppositories  of  morphia  and  cocaine.    Washing  out 
the  rectum  with  a  pint  of  very  hot  water,  with  or 
without  boracic  acid,  is  sometimes  eflectual  in  remov- 
ing for  a  time,  or,  at  all  events,  of  mitigating,  the 
incessant  desire  to  go  to  stool  and  to  strain.  Two 
drachms  of  bismuth  with  laudanum— thirty  minims, 
and  thin  starch— two  ounces,  is  also  a  good  sedative 
enema  (Davidson). 

Treatment  should  be  energetic  and  thorough  at 
the  outset  of  dysentery.  Every  eff'ort  must  be  made 
to  prevent  it  from  becoming  chronic,  as  in  this  stage 
the  disease  is  very  difficult  to  treat  successfully,  and 
is  prone  to  terminate  in  permanent  invalidism. 

Treatment  of  chronic  dysentery.— As  a 
matter  of  routine  my  personal  experience  leads  me  to 
recommend  in  all  cases  of  chronic  dysentery  a  short 
preliminary  course  of  ipecacuanha— 30,  25,  20,  15,  10 
and  5  grains  on  successive  evenings,  with,  of  course, 
rest  and  a  milk  and  barley-water  diet.  Thereafter  I 
generally  prescribe  a  minute  dose  of  castor  oil,  with 
.or  without  opium,  three  times  a  day,  regulating  the 
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dose  according  to  effects.  I  may  also  prescribe  a  mix- 
ture of  simaruba  and  cinnamon,  or  some  intestinal 
antiseptic,  as  salol  or  /3-naphthol.  These  measures 
failing,  I  have  recourse  to  some  of  the  following. 

Nitrate  of  silver  injections. — The  most  effective 
treatment  of  certain  types  of  chronic  dysentery  is 
undoubtedly  massive  injections  of  large  quantities  of 
nitrate  of  silver  solution  of  a  strength  of  from  half 
a  grain  to  one  grain  to  the  ounce  of  distilled  water. 
There  is  a  right  and  there  is  a  wrong  way  of  using 
this  splendid  remedy.  If  employed  in  the  wrong  way, 
it  is  useless  ;  perhaps  worse  than  useless.  It  must 
never  be  applied  when  acute  symptoms  are  present. 
These  must  first  be  got  rid  of  by  ipecacuanha,  by  the 
sulphates,  by  calomel,  by  castor  oil,  and  by  rest  and 
diet.  The  patient  should  be  prepared  for  a  week  at 
least  in  this  way.  Then  the  bowel  is  to  be  cleared  by 
a  small  dose  of  castor  oil,  followed  by  a  large  enema 
of  tln-ee  or  four  pints  of  warm  water  to  which  two  or 
three  teaspoonfuls  of  carbonate  of  soda  have  been 
added.  The  whole  of  this  injection  having  escaped, 
and  when  the  bowel  is  quite  empty,  two  to  three 
pints  of  the  nitrate  of  silver  solution  are  thrown  in 
by  means  of  a  long  tube  passed  slowly  and  carefully 
into  the  bowel  as  far  as  it  will  go  without  kinking. 
It  is  better  to  fill  the  bowel  by  gravitation,  using  a 
funnel  and  tube,  rather  than  by  a  syringe.  The 
patient  should  be  encouraged  to  retain  the  injection 
as  long  as  he  can,  to  lie  flat  on  his  bellj',  and  to  roll 
from  side  to  side  so  as  to  secure  that  the  injection 
conies  in  contact  with  every  portion  of  the  large 
intestine.  If  it  seems  to  be  doing  good,  this  injection 
may  be  used  every  few  days  and  kept  up  for  some 
time.  Improvement  in  suitable  cases  generally  sets 
in  at  once.  The  nitrate  must  not  be  persevered 
with  if  it  causes  any  marked  irritation  or  increase  of 
symptoms. 

In  the  mild  chronic  dysenteries  which  are  seen  in 
Great  Britain,  and  which  originally  had  been  con- 
tracted in  the  tropics,  and  also  in  the  more  acute 
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relapses  of  tropical  dysenteries,  ipecacuanha  should 
always  be  tried  in  the  way  recommended. 

Other  methods  of  treating  chronic  dysentery  which 
succeed  at  times  are  the  systematic  washing  out  of 
the  bowel  daily  with  warm  boracic  water,  with  linseed 
infusion,  with  milk  (a  very  valuable  remedy),  with 
mangosteen  rind  decoctions,  with  weak  solutions  of 
alum,  sulphate  of  copper,  or  tannin ;  systematic  daily 
dosing  with  small  quantities  of  castor  oil,  with  or 
without  opium — one  to  two  drachms  of  castor  oil  with 
four  to  ten  drops  of  laudanum  three  times  a  day 
(Hillier)  ;  ten  to  twenty  drops  of  turpentine  three 
times  a  day  ;  small  doses  of  hydrarg.  c.  creta  ;  the  daily 
consumption  of  some  preparation  of  fresh  bael  fruit ; 
a  course  of  Carlsbad,  of  Kissingen,  or  of  Vichy  water  ; 
rectal  douching  as  practised  at  Plombieres;  a  diet  of 
grapes  only,  of  milk  only,  or  of  beef  only  ;  cold  water 
compresses  to  the  abdomen. 

Post-dysenteric  constijKUion. — After  the  subsid- 
ence of  a  dysentery,  constipation  and  balling  of  the 
stools  is  by  no  means  an  uncommon  event.  This 
complication  is  best  prevented,  or  met,  by  enemata  of 
warm  water  to  which  a  little  salt  has  been  added — a 
teaspoonful  to  the  pint— or,  if  the  bowel  is  very 
irritable,  of  linseed  tea  or  of  thin  rice-water.  An 
occasional  dose  of  castor  oil,  half  to  one  teaspoonful, 
once  or  twice  a  week  or  oftener,  and  kept  up  so 
long  as  the  motions  are  not  quite  healthy,  is  an 
excellent  routine  practice ;  its  action  may  be  sup- 
plemented by  a  glycerine  suppository.  A  course 
of  Carlsbad  waters  or  salts  often  gives  excellent 
results. 

Food  and  clothing. — In  chronic  dysentery  much 
attention  should  be  given  to  clothing  and  food.  The 
former  should  be  very  warm.  Dysenteries  ought 
never  to  feel  cold.  Cold  bathing  is  very  dangerous 
for  them ;  so  are  alcoholic  drinks  of  all  sorts.  Food 
should  be  simple  in  the  extreme.  Beef,  mutton, 
cheese,  bread,  coarse  fruit  or  coarse  vegetables,  nuts, 
pickles,  and  such-like  are,  as  a  rule,  not  well  borne. 
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Fruit  and  fine,  well-cooked  vegetables  in  moderation 
are  necessary  and  often  beneficial.  In  obstinate 
chronic  dysentery  it  is  often  a  good  thing  to  change 
the  diet  from  slops  to  solids,  from  a  meagre  to  a  more 
liberal  one.  Wonderful  results  are  sometimes  got 
from  a  sea  voyage. 

Hepatitis. — During  tlie  wliole  course  of  an  attack 
of  dysentery,  and  for  months  thereafter,  the  condition 
of  the  liver  must  receive  the  most  careful  attention. 
We  may  not  be  able  to  prevent  abscess  of  this  organ  ; 
but  if  pain  and  swelling  seem  to  suggest  it  as 
threatening  we  can  try  by  means  of  saline  aperients, 
ipecacuanha,  rest,  low  diet,  fomentations,  dry  cup- 
ping, and  such-like  measures  to  avert  what,  to  say 
the  least,  is  a  very  grave  complication. 

Prophylaxis.— The  prophylaxis  of  dysentery 
consists  principally  in  securing  a  pure  water  supply ; 
in  avoiding  unwholesome  food  ;  in  temperance  ;  in 
clothing  warmly  and  avoiding  chill ;  in  correcting 
constipation  and  stopping  diarrhoea ;  and,  in  public 
institutions  such  as  gaols  and  asylums,  in  regarding 
dysentery  as  an  infectious  and  readily  communicable 
disease,  and  in  strictly  isolating  all  patients  suffering 
from  symptoms  of  colitis,  or  even  looseness  of  the 
bowels. 
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CHAPTER  XXVI. 

EPIDEMIC  GANGRENOUS  RECTITIS. 

So  far  as  known,  this  very  fatal  disease  seems  to  be 
confined  to  the  natives  of  the  low-lying,  hot,  damp 
regions  in  the  north  of  South  America,  and,  perhaps, 
to  the  natives  of  Fiji  and  other  islands  of  the  South 
Pacific.  In  Guiana  it  is  known  as  "  Cai'ibi"  or  "Indian 
sickness,"  in  Venezuela  as  "  Biclio  "  or  "  El  Becho."  -It 
is  said  to  be  very  contagious,  and  appears  to  be  a 
form  of  rapidly-spreading  phagedsena,  which  starts 
from  the  neighbourhood  of  the  anus.  Occasionally  it 
may  begin  higher  up — in  the  colon.  In  the  latter 
case  it  is  called  the  "  high  "  form ;  in  the  former  the 
"  low"  or  rectal  form.  Animals,  as  well  as  men,  are 
attacked. 

I  am  indebted  to  Dr.  Ackers,  of  Curagoa,  formerly 
of  Venezuela,  for  the  following  information  on  the 
subject: — "I  have  only  seen  cases  of  the  disease  in 
animals,  principally  fowls,  though  also  in  dogs  and 
calves  ;  but  I  have  been  told  by  medical  men,  who 
themselves  attended  the  cases,  of  its  occurrence  in 
children  of  the  poorer  classes.  The  disease  commences 
by  an  itching  in  the  anus,  which  produces  an  inclina- 
tion to  frequent  deftecation.  This  stage  contiuues  for 
a  few  days,  when  a  severe  inflammation  of  the  mucous 
membrane  of  the  rectum  sets  in,  giving  rise  to 
symptoms  of  acute  dysentery.  There  are  frequent 
stools  of  a  mucous,  bloody  substance,  accompanied 
sometimes  by  bile  or  excrement ;  at  the  same  time, 
there  is  much  straining,  considerable  elevation  of 
tempei'ature,  anorexia,  and  great  thirst.  At  this 
period,  if  the  animal  or  child  is  not  attended  to,  the 
above  symptoms  become  more  alarming  ;  a  constant 
flow  of  a  slimy,  foetid,  semi-liquid  substance  streaked 
with  blood  appears.  Sometimes  the  discharge  is  of  a 
bright  green  colour,  such  as  might  be  obtained  by 
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crushing  tender  stalks  of  grass.    When  this  occurs 
the  patients  refuse  all  food,  but  the  thirst  is  still 
intense.    The  affected  animal  remains  standing  in  one 
place,  with  drooping  head,  as  if  overcome  by  fever  and 
weakness.     For  a  day  or  so  it  continues  like  this, 
until  at  last,  unwilling  to  move,  eat,  or  even  drink,  it 
suddenly  dies  in  convulsions.    Sometimes,  however, 
this  stage  is  not  fatal,  but  is  followed  by  prolapsus  of 
the  rectum,  which  is  in  a  very  inflamed  state  and 
ulcerated;   rapidly  gangrene  sets  in  and  is  quickly 
fatal.     The  Venezuelan  peasants   state  that  this 
disease  arises  in  children  from  chewing  the  green 
tender  stalks  of  unripe  maize,  of  which  they  are  very 
fond  on  account  of  its  sweetness.    In  children  pro- 
lapsus of  the  rectum  is  very  frequent ;  in  fatal  cases 
they  may  die,  lilce  the  animals,  in  convulsions,  though 
in  children  convulsions  are  not  necessarily  a  fatal 
symptom.    The  treatment  employed  by  the  natives 
for  animals  consists  in  an  enema  of  strong  lemon 
juice,  mixed  with  a  weak  dilution  of  white  rum  and 
water  (aguardiente),  two  or  three  times  a  day  ;  at  the 
same  time,  the  anus  is  freely  dusted  with  wood  ashes, 
some  of  which  are  also  ^introduced  into  the  rectum. 
A  purgative  of  oil  is  generally  administered  also.  In 
some  cases  I  have  known  this  treatment  prove  very 
successful.    On  the  other  hand,  when  the  disease  is 
far  advanced,  or  when  the  ulceration  of  the  bowel 
appears  at  an  early  date,  it  seems  to  be  of  little  or  no 
avail.    Another  treatment  employed,  especially  for 
children,  consists  in  an  enema  of  the  juice  obtained 
by  crushing  the  stalks  and  leaves  of  Spigelia  anthel- 
mintica  (pasote).    A  decoction  of  the  same  herb  is 
also  given  by  the  mouth  three  or  four  times  a  day. 
This  decoction  is  very  frequently  administered  by  the 
peasants  as  an  anthelmintic.    In  cases  of  children 
suffering  from  'bicho,'  one  of   the  quarters  of  a 
lemon  is  roasted  and  introduced  into  the  rectum  as  a 
suppository  once  or  twice  a  day,  and  I  have  heard 
that  it  gives  very  satisfactory  results." 
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CHAPTER  XXYII. 

HILL  DIARRHCEA. 

Dctiiiitioii. — A  form  of  morning  diarrhoea  accora- 
pauied  by  flatulent  dyspepsia  and  the  passage  of 
copious,  liquid,  pale,  frothy  stools.  It  occurs  princi- 
pally in  Europeans  on  their  visiting  the  hills  after 
residing  for  some  time  in  the  hot  lowlands  of  tropical 
countries. 

€rcog:rapliical  and  seasonal  distribution. 

— Crombie,  who  gives  an  excellent  account  of  this  dis- 
ease, points  out  that  a  similar  aft'ection  may  show  itself 
in  the  highlands  of  Eui-ope  as  well  as  in  those  of  India. 
It  is  said  also  to  occur  in  corresponding  circum- 
stances in  South  Africa.  There  is  no  reason,  there- 
fore, to  suppose  that  hill  diarrhcea  is  special  to  India, 
although,  owing  to  the  large  European  population 
frequenting  the  hill  sanitaria  in  that  country,  it  has 
been  particularly  noticed  there.  An  elevation  of  6,000 
feet  or  over,  if  combined  with  an  atmosphere  saturated 
with  watery  vapour,  is  particularly  favourable  to  its 
development.  In  India  it  is  found  to  begin  and  end 
with  the  rains,  during  which,  in  certain  years  and 
places,  it  is  apt  to  assume  almost  epidemic  characters. 
Thus,  during  the  wet  season  of  1880,  in  Simla  an 
epidemic  of  hill  diarrhoea  affected  from  50  to  75  per 
cent,  of  the  population,  three-fourths  of  the  cases 
happening  within  a  week  of  each  other.  In  some 
years  hill  diarrhoea  is  less  prevalent  than  in  others  ; 
but  at  the  proper  season  few  of  the  various  hill 
sanitaria  of  India  are  without  examples. 

Symptoms. — Without  very  obvious  cause  the 
patient,  who  in  other  respects  may  be  in  good  health, 
soon  after  arrival  at  a  hill  sanitarium  becomes  subject 
to  a  daily  recurring  diarrhoja,  the  looseness  coming  on 
regularly  every  moi'niug  some  time  between  3  and  5 
a.m.    The  calls  to  stool  are  apt  to  be  sudden  and  impor- 
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ative.  The  motions  passed  are  remarkably  copious  ; 
very  watery  in  some  instances,  pasty  in  others.  They 
are  pale,  frothy,  and  like  recently  stirred  whitewash, 
so  devoid  are  they  of  biliary  colouring  matter.  Their 
passage  is  attended  with  Uttle  or  no  pain,  often  with 
a  sense  of  relief.  From  one  to  half  a  dozen,  or  more, 
such  stools  may  be  voided  in  the  morning  before 
11  a.m.  After  that  hour,  at  all  events  in  ordinary 
cases,  the  diarrhea  is  in  abeyance  for  the  rest  of  the 
day,  and  the  patient  may  then  go  about  his  duties  or 
pleasures  without  fear  of  inconvenience. 

The  distinctive  features  of  this  form  of  diarrhoea 
are,  therefore,  the  regularity  of  its  recurrence  every 
morning  and  its  cessation  after  a  certain  hour  in  the 
forenoon  ;  the  absence  of  bile  in  the  stools  ;  and  the 
attendant  flatulence.  The  abdomen  is  sometimes 
blown  out  like  a  drum,  the  patient  being  conscious  of 
unpleasant  borborygmi  associated  with  a  feeling  as 
of  some  boiling  or  chemical  operation  proceeding  in 
his  inside.  Occasionally  cases  are  met  with  in  which 
the  stools  are  very  pale,  but  in  which  there  is  no 
diarrhcea. 

Under  treatment,  or  spontaneously,  or,  according 
to  Crombie,  on  acclimatisation  occurring,  after  some 
days  or  weeks  the  diarrhoea  may  subside.  In  other 
instances  it  persists  in  defiance  of  treatment  until 
the  return  of  the  patient  to  the  warm  plains,  when 
it  at  once  spontaneously  subsides.  Crombie  in- 
stances a  case  in  which  the  patient  was  regularly 
attacked  with  hill  diarrhoea  whenever  he  visited 
Simla — twelve  occasions — recovery  invariably  taking 
place  on  his  return  to  the  plains.  If  the  looseness  is 
both  considerable  and  protracted,  there  necessarily 
ensue  debility,  wasting,  and  anpemia,  and  the  disease 
may  lapse  into  confirmed  sprue — an  atTection  having, 
ap[)arently,  close  affinities  with  hill  diarrhoea. 

yEfiology  and  patliolog-y. — It  is  difficult  to 
say  what  may  be  the  precise  factors  determining  this 
disease.  The  low  barometric  pressure  associated  with 
great  elevation  above  the  sea-level  may  be  a  favouring 
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circumstance.  Damp  seems  to  be  indicated  by  the 
fact  that  the  disease  occurs  principally  during  the 
rains.  Chill  after  exposui-e  to  the  high  temperature 
of  the  plains  has  possibly  an  important  share. 
Manifestly  there  is  a  suspension  of  the  functions  of 
the  liver  and,  considering  the  dyspepsia  and  looseness, 
most  probably  of  those  of  the  pancreas  and  of  the 
other  glandular  structures  subserving  digestion.  Hill 
diarrhoea  is  certainly  something  moi'e  than  an  intestinal 
catarrh.  As  Crombie  points  out,  it  is  more  of  the 
nature  of  dyspepsia.  There  are  no  adequate  grounds 
for  connecting  it  with  either  the  water  or  the  food 
supply.  The  question  of  micro-organisms  has,  ap- 
parently, not  been  studied. 

Treatment. — The  treatment  recommended  by 
Crombie,  and  endorsed  by  other  medical  men  of 
experience  in  India,  consists  in  a  pure  milk  diet,  rest, 
warm  clothing,  a  teaspoonful  of  liquor  hydrargyri 
perchloridi  in  water  about  fifteen  minutes  after  food, 
and  twelve  grains  of  pepsine,  or  a  corresponding 
quantity  of  lactopeptine  or  ingluvin,  two  hours  later. 
If,  in  spite  of  treatment,  the  disease  persists,  the 
patient  must  return  to  the  low  country. 
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CHAPTEU  XXVIII. 

SPRUK  (PSILOSIS). 

Dcanition. — By  the  term  "  sprue  "  is  understood  a 
peculiar  and  very  dangerous  form  of  chronic  catarrhal 
inflammation  of  the  whole  or  part  of  the  mucous 
membrane  of  the  alimentary  canal,  generally  asso- 
ciated with  suppression  of  the  chologeuic  function  of 
the  liver  and,  probably,  of  the  functions  of  the  other 
glandular  organs  subserving  digestion.  It  is  frequently 
met  with  in  tropical  countries,  particularly  in  European 
residents.  The  same  disease  may  develop  for  the 
first  time  in  temperate  climates  ;  only,  however,  in 
individuals  who  have  previously  resided  in  the  tropics 
or  subtropics.  Sprue  is  characterised  by  irregularly 
alternating  periods  of  exacerbation  and  of  compara- 
tive quiescence  ;  by  an  inflamed,  bare,  and  eroded 
condition  of  the  mucous  membrane  of  the  tongue 
and  mouth  ;  by  flatulent  dyspepsia  ;  by  pale,  copious 
and  generally  loose,  frothy,  fermenting  stools  ;  by 
wasting  and  antemia  ;  and  by  a  tendency  to  relapse. 
It  may  occur  as  a  primary  disease,  or  it  may  super- 
vene on  other  affections  of  the  bowels.  It  is  very 
slow  in  its  progress  ;  and,  unless  properly  treated, 
tends  to  terminate  in  atrophy  of  the  intestinal 
mucosa,  which  usually,  sooner  or  later,  proves 
fatal. 

Moniciiclatiire. — Sprue  has  been  more  or  less 
recognised  by  writei's  on  tropical  medicine  for  many 
years.  It  has  been  called  "  tropical  diarrhoea,'"' 
"  diarrhrea  alba,"  "aphthae  tropicae,"  "Ceylon  sore 
mouth,"  "  psilosis  lingvue "  (Thin),  besides  a  variety 
of  other  names.  The  term  "  sprue  "  is  an  adaptation 
from  the  Dutch  word  "  spruw  "  in  use  in  Java,  where 
the  disease  is  very  common. 

Cico$;rapliical  distributioii. — It  is  probable 
that  sprue,  although  more  common  in  certain  warm 


4i6 


Sprue. 


countries  than  in  otliers,  is  found  throughout  the 
greater  part  of  the  tropical  and  many  parts  of 
the  subtropical  world.  It  is  especially  common  in 
South  China,  Manila,  Cochin  China,  Java,  the  Straits 
Settlements,  Ceylon,  India,  tropical  Africa,  and  the 
West  Indies  (Hillary).  Apparently  it  is  most  pre- 
valent in  those  countries  in  which  high  temperature 
is  combined  with  a  moist  atmosphere.  It  is  common, 
however,  in  certain  subtropical  countries,  as  North 
China  and,  occasionally,  even  in  Japan  ;  countries 
where,  although  the  summer  is  hot  and  damp,  the 
winter  is  dry  and  bracing. 

^tiolog-y. — Prolonged  residence  in  the  endemic 
area  is  perhaps  the  most  potent  pi-edisposing  influence; 
cases,  however,  do  occur  in  which  the  disease  shows 
itself  after  a  residence  of  one  or  two  years  only. 
Exhausting  diseases,  particularly  those  involving  the 
alimentary  canal,  as  dysentery,  hill  diarrhoea,  morning 
diarrho3a,  hsemorrhoids  and  fistula,  are  apt  to  terminate 
in  sprue.  Frequent  childbearing,  miscarriages,  uterine 
hemorrhages,  exhausting  discharges,  and  prolonged  lac- 
tation also  predispose  to  the  disease  ;  so  may  syiiliilis, 
courses  of  mercury  or  of  iodide  of  potassium,  bad 
food,  bad  water,  anxiety,  chills,  and  so  forth — in  fact, 
any  depi'essing  influence,  particulai'ly  if  it  is  combined 
with  intestinal  irritation.  Malaria  does  not  seem  to 
be  specially  responsible.  At  one  time  Anguilhda 
stercoralis  {Rhabdo7iema  inteslinale),  a  parasite  very 
common  in  the  stools  of  cases  of  chronic  intestinal  flux, 
particularly  in  Cochin  China  (p.  660),  was  put  forward 
as  the  cause  of  the  chronic  entero-colitis  (for  the  most 
part  sprue)  of  that  country.  Subsequent  investiga- 
tions have  disproved  this.  Like  the  anguillula, 
Amosba  coli  may  be  present  in  the  stools  in  these 
cases  ;  but,  similarly,  it  is  in  no  wajf  i-esponsible  for 
the  disease.  Neither  has  any  bacterium  which  can  be 
regarded  with  any  degree  of  certainty  as  special  to 
sprue  been  separated  from  the  characteristic  stools. 
In  searching  for  the  fundamental  cause  of  this  aflec- 
tion,    the   latency   which    the   disease  occasionally 
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exhibits,  and  the  fact  that  the  first  symptoms  may 
not  appear  until  months  or  even  years  have  elapsed 
since  the  patient  quitted  the  tropics,  must  be  kept  in 
view. 

Syiiiptoins.  —  Variability.  — There  is  infinite 
variety  in  the  combination  and  in  the  severity  of  the 
various  symptoms  of  sprue,  as  well  as  in  the  rate  of 
progress  of  the  disease.  In  some  instances  it  may 
be  almost  a  subacute  process  running  its  course  in  a 
year  or  two  ;  in  others,  again,  it  may  drag  on  iutermit- 
tingly  for  ten  or  fifteen  years.  Much  depends  in  this 
respect  on  the  circumstances,  the  character,  the 
care,  the  treatment,  and  the  intelligence  of  the 
patient. 

General  symptoms  in  a  typical  case.  —  In  an 
ordinary  fully  developed  case  the  patient — who  is 
generally  dark  or  muddy  in  complexion  and  much 
emaciated — complains  of  three  principal  symptoms  : 
soreness  of  the  mouth,  dyspeptic  distension  of  the 
abdomen,  looseness  of  the  bowels  ;  the  last  being  par- 
ticularly urgent  during  the  morning  and  earlier  part 
of  the  forenoon.  The  patient  may  also  complain  of 
feeling  physically  weak,  of  loss  of  memory,  and  of 
inability  to  take  exercise  or  to  apply  his  mind.  His 
friends  will  probably  volunteer  the  information  that 
his  temper  is  irritable  and  unreasonable. 

Mouth  lesions.  —  If  the  mouth  is  examined,  the 
soreness  will  be  found  to  depend  on  a  variety  of 
lesions  of  the  mucous  membrane,  which,  though  pain- 
ful, seem  to  be  of  a  very  superficial  character.  These 
lesions  vary  considerably  in  intensity  from  day  to 
day.  During  an  exacerbation  the  tongue  looks  red 
and  angry ;  superficial  erosions,  patches  of  congestion, 
and  perhaps  minute  vesicles  appear  on  its  surface, 
particularly  about  the  edges  and  tip.  Sometimes, 
from  the  fokling  consequent  on  swelling  of  the  mucous 
membrane,  the  sides  of  the  organ  have  tlie  ajDpear- 
ance  of  being  fissured.  The  filiform  papilhc  cannot 
be  made  out,  although  here  and  there  the  fungiform 
papillae  may  stand  up,  pink  and  swollen.  If  the 
n  n 
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patient  be  made  to  turn  up  the  tip  of  the  tongue, 
very  likely  red  patches  of  superficial  erosion,  some- 
times covered  with  an  aphthous-looking  pellicle,  may 
be  seen  on  either  side  of  the  frsenum.  On  everting 
the  lips,  similar  patches  and  erosions  are  visible  ;  and 
if  the  cheek  be  separated  from  the  teeth  the  same 
may  be  seen  on  the  buccal  mucous  membrane. 
Occasionally  the  palate  is  similarly  affected  ;  very 
often  in  this  situation  the  mucous  follicles  are  en- 
larged, shotty,  and  prominent.  The  gullet  and  uvula 
may  also  be  raw  and  sore. 

In  consequence  of  the  irritation  caused  by  these 
superficial  and  exceedingly  sensitive  lesions,  the  mouth 
tends  to  fill  with  a  watery  saliva  which  may  dribble 
from  the  corners.     If  the  patient  attempts  to  take 
any  sapid  food,  strong  wine,  or  anything  but  the  very 
blandest  diet,  the  pain  and  burning  in  the  mouth 
are  intolerable  ;  so  much  so  that,  although  perhaps 
ravenously   hungry,    he    shirks   eating.     Not  un- 
frequently  swallowing  is  accompanied  and  followed 
■  by  a  feeling   of   soreness  and  burning  under  the 
sternum  ;  suggesting  that  the  gullet,  like  the  tongue, 
is  also  in  an  irritated,  raw,  and  tender  condition 
During  exacerbations  of  the  disease  the  condition  of 
the  mouth  becomes  greatly  aggravated.  Although 
during  the  temporary  and  occasional  improvements  it 
becomes  much  less  painful,  even  then  salt,  spices, 
strong  wines,  and  all  kinds  of  sapid  foods  sting  un- 
pleasantly ;  and  the  tongue,  particularly  along  its 
centre,  is  seen  to  be  bare  and  polished  as  if  brushed 
over  with  a  coating  of  varnish.  At  all  times  the  tongue 
is  abnormally  clean  and  devoid  of  fur ;  during  the  ex- 
acerbations it  is  red  and  swollen,  but  during  the  remis- 
sions, and  when  not  inflamed,  it  is  small,  pointed, 
and,  owing  to  the  anaemic  condition  of  the  patient, 
yellowish  like  a  piece  of  cartilage.  ^ 
Z>y/s^3e;;ist«.— Dyspepsia  is  usually  mucli  complainea 
of,  the  feelings  of  weight,  oppression,  and  gaseous 
distension  after  eating  being  sometimes  excessive. 
Very  likely  the  abdomen  swells  out  like  a  drum, 
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and  unpleasant  borborygmi  roll  through  the  bowel. 
Occasionally,  though  not  often,  there  may  be  vomiting, 
the  vomiting  sometimes  being  sudden  and  not  always 
accompanied  by  feelings  of  nausea. 

Diarrhoea. — The  diarrhoea  associated  with  sprue 
is  of  two  kinds  ;  one  chronic  and  habitual,  the  other 
more  acute  and,  in  the  early  stages,  evanescent. 
The  former  is  characterised  by  one  or  more  daily  dis- 
charges of  a  copious,  pale,  greyish,  pasty,  fermenting, 
mawkish,  evil-smelling  material.  The  latter  is  of 
a  watery  character,  also  pale  and  fermenting,  the 
dejecta  perhaps  containing  undigested  food.  In  these 
latter  circumstances  the  diarrhoea  usually  brings  with 
it  considerable  relief  to  the  dyspeptic  distension,  at 
all  events  for  a  time.  When  the  mouth  is  inflamed 
the  diarrhoea  is  usually  more  active.  The  stools 
during  periods  of  quiescence  may  be  confined  to  one 
or  two  in  the  early  morning  or  forenoon ;  during  the 
later  part  of  the  day  the  patient  is  not  disturbed. 
The  stools,  however,  even  in  this  quiescent  phase,  are 
always  extraordinarily  copious  ;  patients  remark  their 
phenomenal  abundance.  They  are  passed  almost,  or 
altogether,  without  pain.  Not  unfrequently  during 
exacerbations  there  may  be  a  tender  excoriated  con- 
dition of  the  anus,  and  sometimes,  in  women,  a 
similar  condition  of  the  vagina.  Thin  states  that 
the  stools  in  sprue  are  acid. 

Types,  history,  course,  and  termination.  Proto- 
palhic  sprue. — There  is  a  striking  uniformity  in  the 
history  of  most  cases  of  sprue.  On  inquiry,  we  shall 
probably  learn  that  the  patient  has  been  suffering 
for  months,  or  perhaps  years,  from  irregularity  of 
the  bowels.  This,  we  may  be  told,  began  soon  after 
arrival  in  the  tropics  as  a  bilious  morning  diarrhoea. 
For  a  long  time  tliis  morning  diarrhoea  went  on, 
without  interfering  in  any  way  with  the  general 
health.  Later  the  mouth,  now  and  again,  became 
tender,  little  blisters  or  excoriations  appearing  for 
a  day  or  two  at  a  time  about  the  tip  of  the  tongue 
or  inside  the  lips.  These  sore  spots  would  come  and 
u  B  2 
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go.  Perhaps,  from  time  to  time,  exacerbations  of  the 
mouth  symptoms  would  be  associated  with  a  little 
increase  of  diarrhoea.  Gradually  the  stools  lost  their 
bilious  character  and  became  pale  and  frothy  ;  dy.spep- 
tic  symptoms,  particularly  distension  after  meals,  now- 
appeared.  As  time  went  on,  these  symptoms  would 
recur  more  frequently  and  in  a  more  pronounced 
form,  following,  almost  inevitably,  any  little  impru- 
dence as  regards  food  or  exposure.  The  general 
condition  now  began  to  deteriorate ;  emaciation, 
languor,  lassitude,  and  inability  to  get  through  the 
day's  work  satisfactorily  becoming  more  pronounced 
each  summer  until,  finally,  a  condition  of  permanent 
invalidism  was  established.  Should  the  disease  con- 
tinue to  progress,  the  emaciation  advances  slowly  but 
surely.  Diarrhoea  may  be  almost  constant,  and  now 
no  longer  confined  to  the  morning  hours  ;  the  com- 
plexion becomes  dark,  sometimes  very  dai'k  ;  the 
appetite,  sometimes  in  abeyance,  is  more  frequently 
ravenous  ;  unusual  indulgence  in  food  being  followed 
by  increased  discomfort,  temporarily  relieved  by  smart 
diarrhoea.  Finally  the  patient  is  confined  to  the 
house,  perhaps  to  bed.  The  feet  become  oedematous, 
and  the  integuments  hang  like  an  ill  fitting  garment, 
the  details  of  the  bony  anatomy  showing  clistinctly 
through  the  dry,  scurfy,  earthy  skin.  Finally,  the 
patient  dies  in  a  semi-choleraic  attack  ;  or  from 
inanition;  or  from  some  intercurrent  disease.  Such  is 
the  history  of  an  ordinary,  mismanaged  case  of 
sprue. 

Sjjrue  secondary  to  dysentery. — When  the  disease 
has  supervened  on  dysentery,  we  shall  learn  that 
the  motions  characteristic  of  the  original  dysen- 
teric attack  gradually  changed  in  character ;  from 
being  scanty,  mucoid,  bloody,  and  accompanied  with 
pain  and  tenesmus,  they  became  diarrhanc,  pale, 
frothy,  their  discharge  being  followed  by  .a  feel- 
ing of  relief  rather  than  of  i)ain.  The  mouth  at 
the  same  time  became  soi-e,  exhibiting  the  characters 
already  described.    Gradually  a  condition  of  confirmed 
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sprue  was  established,  which  ultimately,  unless 
properly  treated,  will  almost  certainly  prove  fatal. 

Sprue  secondary  to  acute  enter o-colitis. — Another 
type  of  case  commences  as  an  acute  entero  colitis 
with  sudden  and  profuse  colicky  diarrhoea,  vomiting 
perhaps,  and  a  certain  amount  of  fever.  The  acute 
symptoms  do  not  subside  completely,  but  gradually 
have  the  typical  symptoms  of  sprue  grafted  on  to 
those  of  an  acute  intestinal  catarrh. 

Incomplete  spnce.  («)  Gastric  cases.  —  Occasion- 
ally we  meet  with  cases  of  confirmed  sprue  in 
which,  at  first,  the  morbid  process,  judging  from  the 
existing  clinical  symptoms  and  subsequent  history,  is 
confined  to  a  limited  part  of  the  alimentary  canal. 
Thus  we  sometimes  get  sprue  without  diarrhoea,  the 
principal  symptoms  being  sore  mouth,  dyspeptic 
distension,  pale,  copious  but  solid  stools,  and 
wasting. 

(b)  Intestinal  cases.  — On  the  other  hand,  we  may 
get  cases  in  which  the  mouth  is  not  ulcerated,  and  in 
which  there  is  little  or  no  distension  or  dyspepsia, 
but  in  which  the  stools  are  liquid,  copious,  pale,  and 
frothy.  Sometimes  a  patient  who  may  have  suffered 
at  an  earlier  period,  or  on  a  former  occasion,  from 
the  first  type  of  the  disease,  later  acquires  the 
diarrhoeic  form  ;  and  vice  versd. 

(c)  Sprue  'Without  diarrhma. — It  sometimes  hap- 
pens that  under  treatment  the  sore  mouth,  the 
dyspepsia,  and  the  diarrhoea  completely  subside  ; 
nevertheless  the  wasting  continues,  the  stools  re- 
maining phenomenally  copious — so  much  so  that  the 
patient  may  declare  that  more  is  passed  than  has 
been  eaten.  In  this  case  wasting  is  progressive,  and 
the  patient  gradually  dies  of  inanition. 

Intestinal  atrophy  consequent  on  sprue. — In  cer- 
tain instances,  under  treatment  the  symptoms  proper 
to  sprue  subside  ;  but  the  patient's  digestive  and 
assimilative  faculties  are  permanently  impaired. 
Slight  irregidarities  either  in  the  quality  or  the 
amount  of  food,  chill,  fatigue,  depressing  emotions, 
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and  other  trifling  causes  suffice  to  bring  on  dyspepsia 
accompanied  by  flatulence  and  diarrhoea.  These  cases 
may  linger  for  years  ;  usually  they  improve  during 
the  summer  in  England,  getting  worse  during  the 
winter  and  spring,  or  during  cold  damp  weather. 
Ultimately  they  die  from  general  atrophy,  diarrhoea, 
or  some  intercurrent  disease. 

Morbid  anatomy — Post  mortem  the  tissues 
in  sprue  are  abnormally  dry  ;  fat  is  almost  com- 
pletely absent ;  the  muscles  and  the  thoi'acic  and 
abdominal  viscera  are  anismic  and  wasted.  With 
these  exceptions  and  certain  important  changes  in 
the  alimentary  tract,  so  far  as  known  there  are  no 
special  lesions  which  are  invariably  associated  with 
this  disease.  According  to  Bertrand  and  Fontan, 
occasionally  certain  changes  are  jjresent  in  the  pan- 
creas—namely, fatty  or  granular  degeneration  of  the 
cells,  with  softening  of  isolated  acini  and  slight 
inflammatory  infiltration  of  the  connective  tissue. 
These,  however,  are  not  more  constant  than  are 
•certain  other  and  similar  changes  occasionally  found 
in  the  liver  and  kidneys. 

Lesions  of  the  alimentary  tract. — The  principal 
and  characteristic  lesions  are  found  in  the  alimentary 
tract.  The  bowel  is  thinned  to  such  an  extent  as  to 
be  almost  diaphanous.  The  serous  coat  is  genei-ally 
healthy,  the  muscular  coat  atrophied.  The  sub- 
mucosa  in  places  has  undergone  hypertrojihic  fibrous 
changes  ;  and  the  mucous  membrane  from  mouth  to 
anus,  either  in  patches  or  universally,  is  superficially 
eroded  and  interstitially  atrophied.  The  internal 
surface  of  the  bowel  is  coated  with  a  thick  layer  of  dirty 
grey,  tenacious  mucus  which  conceals  patches  of 
congestion,  of  erosion,  or  even  of  ulceration,  besides 
such  evidences  of  similar  antecedent  disease  as  pig- 
mented areas  and  thin  scarred,  cicatricial  patches. 
The  villi  and  glands  are  eroded  and  in  many  places 
completely  destroyed.  Here  and  there  minute 
spherical  indurations,  about  the  size  of  a  pin's  head 
and  surrounded  by  a  dark  pigmented  or  congested 
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areola,  can  be  felt  in  the  mucous  membrane.  On 
cutting  into  these,  they  are  found  to  be  minute  cyst- 
like dilatations  of  the  follicles  filled  Avith  a  gummy 
muco-purulent  material.  Sections  of  the  diseased 
bowel  show  under  the  microscope  corresponding 
changes  ;  such  as  varying  degrees  of  erosion  or  ulcer- 
ation of  the  surface  of  the  mucous  membrane  ;  de- 
generation of  \dlli,  glands,  and  follicles  ;  the  small 
mucous  cysts  referred  to  ;  sometimes  small  abscesses  ; 
and,  also,  infiltration  by  leucocytes  of  the  basement 
membrane  and  submucous  layer ;  and,  in  the  latter, 
fibro-cirrhotic  changes.  The  mesenteric  glands  are 
generally  large  and  pigmented,  perhaps  fibrotic.  The 
erosion  lesions  are  usually  most  marked  towards  the 
end  of  the  ileum  and  in  the  colon ;  but  they  may  be 
pi-esent  in  greater  or  lesser  degree  universally,  or  in 
patches  throughout  the  entire  alimentary  tract  from 
mouth  to  anus. 

Pathology.— In  attempting  an  explanation  of 
the  phenomena  of  sprue,  two  features  of  the  disease 
have  to  be  considered — the  catarrhal  condition  of  the 
alimentary  canal,  and  the  absence  of  the  normal 
colouring  matter  of  the  fajces.  Possibly  one  of  these 
is  the  consequence  of  the  other  ;  possibly  the  two 
conditions  are  concurrent  but  independent  conse- 
quences of  the  same  cause.  What  that  cause  may  be 
is  quite  unknown.  Whether  the  first  pathological 
step  originates  in  physiological  exhaustion  of  the 
digestive  functions,  brought  about  by  tropical  con- 
ditions abnormal  to  the  European  constitution ;  or 
whether  the  disease  depends  upon  a  specific  organism; 
or  whether  tliere  is  a  combination  of  these,  has  still 
to  be  settled.  In  view  of  the  occurrence  of  morning 
diarrhoea  of  dark  bilious  stools  as  a  frequent  first  step 
in  the  development  of  sprue,  hyperactivity  of  the 
liver  might  Vje  assumed  to  be  a  first  step  in  the 
development  of  the  disease,  an  activity  which  in  time 
ends  in  exhaustion  of  the  chologenic  functions  of  the 
gland.  It  might  be  further  suggested  that,  con- 
currently with  this  hepatic  disturbance,  there  is  a 
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similar  initial  hyperactivity  of  all  the  other  glands 
appertaining  to  digestion,  a  hyperactivity  which 
also  ends  in  a  corresponding  exhaustion.  Chemical 
changes  in  the  ingested  food  would  then  follow  on 
the  establishment  of  these  apeptic  conditions,  and 
xiltimately,  from  the  formation  of  acrid  chemical 
bodies,  lead  to  the  chronic  catarrhal  changes  found 
fost  mortem. 

An  analysis  by  Wynter  Blyth  of  the  stools  in 
sprue  resulted  in  ascertaining  the  presence  of  the 
ordinary  elements  of  bile,  notwithstanding  their 
apparent  absence  so  far  as  absence  of  colour  would 
indicate.  On  the  other  hand,  Bertrand  and  Fontan, 
in  a  similar  analysis,  failed  completely  to  find  bile 
acids.  Until  a  decision  is  arrived  at  on  this  point  it 
is  useless  to  speculate  further  on  the  subject. 

Micro-organisms,  of  course,  abound  in  the  fer- 
menting stools  of  sprue  ;  but  hitherto  no  bacterium 
or  protozoon  which  must  be  regarded  as  specific  has 
been  found  in  association  with  the  disease. 

Personally,  I  incline  to  regard  sprue  as  an  ex- 
pression of  exhaustion  of  the  glandular  structures 
subserving  digestion,  the  result  of  over-stimulation 
by  certain  meteorological  conditions  which  are  found 
in  tropical  countries,  and  which  are  unsuited  to  the 
Eui'opean  constitution.  The  remarkable  effect  of 
physiological  rest,  as  supplied  by  "  the  milk  treat- 
ment," in  curing  sprue  seems  to  support  this  hy- 
pothesis. 

Diagnosis.— The  condition  of  the  tongue,  the 
chai^acter  of  the  stools,  and  the  history  are  sutiiciently 
distinctive,  one  would  suppose,  to  render  diagnosis 
an  easy  matter.  Nevertheless,  I  have  known  of 
cases  in  which  the  disease  has  been  diagnosed  and 
treated  as  syphilis,  the  condition  of  the  mouth  being 
attributed  to  this  disease,  and  the  character  of  the 
stools  and  other  symptoms  being  ignored. 

Prognosis  is  good  for  recent  cases,  provided 
proper  treatment  is  carried  out.  It  is  bad  for 
patients  over  fifty,  for  long-standing  cases,  for  careless 
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and  injudicious  patients,  and  for  those  who  cannot 
or  will  not  take  a  purely  milk  diet. 

Treatmeiit.— /'"i>or<a?zc«3  of  early  and  thorough 
treatment. — If  treatment  be  undertaken  sufficiently 
early  in  sprue,  and  be  thoroughly  and  intelligently 
carried  out,  it  is  generally  marvellously  successful. 
Should,  however,  it  be  undertaken  at  too  late  a 
period,  when  the  glands  and  the  absorbing  surface 
of  the  alimentary  canal  have  been  hopelessly  de- 
stroyed, do  what  we  will,  the  case  is  sure  to  end 
fatally.  In  prescribing  a  treatment,  therefore,  the 
lirst  thing  for  the  physician  to  do  is  to  get  his 
patient  thoroughly  convinced  of  the  deadly  nature 
of  his  complaint ;  for,  unless  he  receives  the  hearty 
and  complete  co-operation  of  his  patient,  the 
physician  must  not  expect  to  cure  a  well-established 
case.  To  be  successful,  treatment  must  be  thorough, 
sustained,  and  prolonged.  All  predisposing  causes, 
as  uterine  or  other  discharges,  syphilis,  scurvy,  and 
the  like,  must  of  course  be  dealt  with  and,  so  far  as 
possible,  removed. 

The  milk  cure. — By  far  the  most  successful 
treatment  is  what  is  known  as  the  "milk  cure." 
In  carrying  this  out  it  is  well  to  commence  with  a 
dose  of  some  aperient — castor  oil  or  pulvis  rhei  com- 
posita.  Pending  the  action  of  the  drug,  all  food, 
including  milk,  should  be  withheld.  The  patient 
should  be  sent  to  bed  in  order  to  economise  strength 
and  maintain  an  equable  warm  temperature  of  the 
skin.  He  should  also  be  directed  to  clothe  warmly, 
to  encircle  the  abdomen  with  a  broad  flannel  binder,  to 
cover  his  arms  and  shoulders  with  a  warm  jacket,  and 
to  live  in  a  large,  sunny,  warm  room.  When  the  pur- 
gative has  acted  the  milk  is  begun.  At  first  sixty 
ounces  at  most  are  allowed  in  the  twenty-four  hours, 
small  fiuantities  being  given  every  hour  or  every  two 
hour.s.  When  the  patient  is  very  weak  the  feeding  nmst 
be  continued  durin"  the  ni^ht.  The  milk  should  not 
be  drunk,  but  sipped  loith  a  teaspoon,  or  taken  through 
a  siratv  or  fine  glass  lube,  or  from  a  child's  feeding- 
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hottle.  As  a  rule,  on  this  regimen,  in  the  course  of 
two  or  three  days,  the  patient's  condition  is  A-^erj 
much  improved.  Tlie  stools  have  increased  in  con- 
sistency —  are  solid  perhaps,  the  distension  of  the 
abdomen  has  subsided,  dyspeptic  symptoms  have 
vanished,  and  the  mouth  is  much  less  tender  and 
less  inflamed.  The  quantity  of  milk  should  now  be 
increased  at  the  rate  of  half  ,a  pint  a  day  or  every 
second  day,  until  100  ounces,  or  thereabouts,  are 
taken  in  the  twenty-four  hours.  It  is  well  to  keep 
at  this  quantity  for  ten  days  at  least,  when,  every- 
thing going  well,  a  gradual  increase  to  six  or  seven 
pints  may  be  sanctioned.  Up  to  this  point  the 
patient  should  keep  in  bed  ;  but  when  he  has  reached 
this  quantity  he  may  get  up  and,  if  he  feels  strong 
enough  and  the  weather  is  mild,  go  out  of  doors. 
For  six  weeks,  dating  from  the  time  the  stools  become 
solid  and  the  motUh  free  from  irritation,  no  other  food 
or  drink  whatever  should  he  permitted.  A  I'aw  egg, 
if  it  is  found  to  agree,  may  now  be  added  to  the 
milk  ;  later,  some  artificial  malted  food  ;  next,  small 
quantities  of  well-boiled  arrowroot,  rusks,  pulled 
bread,  thin  bread  (stale)  and  butter,  or  other  di- 
gestible form  of  starchy  food  ;  later  still,  chicken 
broth,  a  little  fruit ;  and,  by-and-by,  fish  and  chicken 
may  be  gradually  intpoduced. 

Importance  of  lyrompt  treatment  of  threatened 
relapses. — Should,  however,  the  slightest  sign  of 
dyspepsia  or  flatulence,  especially  of  diarrhoea,  or  of 
sore  mouth  show  itself,  then  the  extra  food  must 
be  discontinued  immediately,  a  dose  of  compound 
rhubarb  powder  administered,  and  the  patient  be 
sent  back  to  bed  and  placed  once  more  at  absolute 
rest  and  on  a  pure  milk  diet.  In  convalescents,  no 
matter  how  long  the  acute  symptoms  have  been  in 
abeyance,  this  prompt  recognition  and  treatment  of 
threatened  relapse  should  be  rigorously  observed. 
This  is  a  rule  of  the  utmost  value  and  importance. 
Procrastination  in  treatment,  under  these  conditions, 
is  exceedingly  dangerous.    Promptitude  in  recognising 
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and  treating  relapse  not  only  saves  time,  but  it  may 
avert  hopeless  intestinal  atrophy. 

Symptoms  persisting. — In  commencing  this  treat- 
ment, if  the  patient  after  two  or  three  clays  be 
found  unable  to  digest  and  assimilate  so  much  as 
three  pints  of  milk  in  the  twenty-four  hours,  the 
daily  allowance  must  be  reduced  by  half  a  pint  a  day 
until  thirty  ounces  or  thereabouts  only  are  taken. 
If  now  the  motions  become  solid,  the  quantity  of 
milk  must  be  gradually  increased  by  five  or  ten 
ounces  a  day,  so  that  in  the  course  of  a  few 
weeks  the  full  allowance — six  or  seven  pints— is 
consumed. 

Hoiv  to  meet  inadequate  assimilation. — It  some- 
times happens  that  the  quantity  of  milk  can  be 
raised  to  seventy  or  eighty  ounces  per  diem  but 
no  higher,  further  increase  bringing  on  sore  mouth, 
distension,  and  diarrhoea.  In  some  of  these  cases  the 
difficulty  appears  to  depend  not  so  much  on  digestion 
as  on  inability  to  absorb  a  large  quantity  of  fluid. 
Occasionally,  in  such  cases,  one  may  succeed  in  getting 
the  necessary  amount  of  nutriment  introduced  by 
thickening  the  milk  with  condensed  milk ;  or  by 
slowly  evaporating  fresh  cow's  milk  so  as  to  reduce 
its  bulk  without  diminishing  the  solids  (Thin).  The 
evaporation  is  best  done  in  a  vessel  like  a  glue-pot,  in 
which  the  milk  is  not  boiled,  but  is  sun-ounded  by 
a  jacket  of  boiling  water;  the  milk  during  the  process 
must  be  constantly  stirred  to  prevent  the  formation 
of  a  scum.  Or  the  milk  diet  may  be  supplemented 
by  an  adequate  allowance  of  raw  or  underdone  meat. 

Otlier  forms  of  giving  milk. — Digestion  is  some- 
times aided  by  peptonising  the  milk  ;  or  by  mixing  it 
with  lime  water  or  a  little  salt ;  or  by  aerating  it  in 
a  soda-water  syphon.  Koumiss  sometimes  agrees  for 
a  time  when  ordinary  milk  fails,  and,  if  necessary, 
should  be  tried.  Similarly,  white  wine  whey  is 
occasionally  digested  when  milk  is  not  ;  it  is  often 
of  great  service,  especially  when  an  alcoholic  stimu- 
lant is  indicated. 
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Treatment  with  meat  juice  and  underdone  meat. — 
Occasionally,  symptoms  persist  or  become  aggravated 
under  this  system  of  treatment,  and  one  is  forced 
to  conclude  that  milk  does  not  suit  the  patient. 
In  such  cases  raw  meat  juice  will  often  prove  an 
efficient  substitute.  The  juice  of  four  or  five  pounds 
of  fresh  lean  meat,  and  a  little  water  to  allay  thirst, 
may  be  taken  in  small  quantities  at  short  intervals 
daily.  After  a  time,  when  the  stools  are  i-educed  in 
number  and  quantity,  although  perhaps  not  quite 
solid,  scraped  meat,  or  very  much  underdone  meat, 
and  by-and-by  a  little  charred  toast,  a  plain  rusk 
or  biscuit,  and  so  forth,  may  be  gradually  added  to 
the  diet. 

Meat  and  warm  water  diet. — Not  unfrequently, 
after  the  stools  liave  become  solid  under  a  care- 
fully regulated  pure  milk  diet,  it  is  found  that 
any  attempt  to  return  to  ordinary  food,  or  to  take 
anything  beyond  the  most  simple  farinaceous  dishes, 
is  quickly  followed  by  a  recun-ence  of  diarrhoea  and 
the  familiar  flatulent  dysj)epsia.  Such  cases  are 
sometimes  successfully  treated  by  a  complete  aban- 
donment of  milk,  fish,  and  farinaceous  stuffs  for  a 
time,  and  placing  the  patient  on  what  is  known  as 
the  "Salisbury  cure."  This  is  a  diet  consisting  only 
of  meat  and  warm  water.  Commencing  with  smaller 
quantities,  in  time  the  allowance  of  meat  is  gradually 
raised  to  about  three  pounds  per  diem,  taken  at  equi- 
distant intervals  in  three  or  four  meals.  The  meat 
must  be  of  good  quality,  free  from  fat,  coarse  fibre, 
and  gristle  ;  it  may  be  prepared  as  mince,  or  in  the 
form  of  steak  or  chop,  not  too  much  cooked.  Warm 
water,  amounting  in  all  to  four  pints  in  the  twenty- 
four  hours,  is  drunk  before  going  to  bed  and  on  rising 
in  the  morning,  and  also  about  two  hours  before  meals 
— never  at  meals.  This  course  must  be  persisted  in 
for  six  weeks,  when  ordinary  food  will  be  gradually 
attempted  again. 

Nutrient  enemata  or  suppositories. — In  all  grave 
cases  of   sprue  nutrient    enemata  or  suppositories 
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should  be  steadily  administered  every  four  or  six 
hours.  If  tolerated  they  ai'e  most  valuable  aids  to 
nutrition.  It  is  well,  when  using  them,  to  wash  out 
the  rectum  once  a,  day  with  cold  water. 

These  methods  of  treatment — milk  and  meat  juice, 
followed  by  a  carefully-selected  and  increasing  mixed 
diet,  combined  with  warmth  and  rest — are  the  two  most 
successful  methods  of  treating  sprue ;  should  tliey 
fail,  the  chances  of  recovery  are  j^oor  indeed.  Never- 
theless, I  have  seen  cases  in  which,  after  failure  of 
the  most  carefully  carried  out  milk  or  meat-juice  diets, 
a  mixed  diet  proved  successful  for  a  time.  In  such 
mixed  diets  restriction  in  the  amount  is  as  important, 
perhaps,  as  the  quality  of  the  food  consumed. 

When  to  send  the  jMiient  to  Europe.  —  When 
sprue  develops  in  the  tropics,  if  feasible  the  patient 
should  be  sent  to  Europe  as  soon  as  possible.  It 
is  a  mistake,  however,  to  ship  an  invalid  with  his 
disease  active  on  bim,  or  if  his  end  is  manifestly  not 
very  far  off.  Diarrhoea  should  not  be  active  when 
the  patient  is  put  on  board  ship.  In  every  case  pro- 
vision, such  as  a  cow  or  an  abundant  supply  of 
sterilised  milk,  should  be  made  for  carrying  on 
treatment  during  the  voyage. 

The  clothing  and  general  management. — Sprue 
patients  returning  to  Europe  ought  to  be  especially 
careful  in  their  clothing,  and  they  ought  to  get  out 
their  warm  clothes  before  the  ship  leaves  the  tropics. 
If  their  return  is  during  the  winter,  they  should 
arrange  to  remain  in  the  South  of  Europe  till  at 
least  late  spring.  Next  to  an  unsuitable  dietary, 
perhaps  cold  is  the  most  prejudicial  influence  to  which 
a  sprue  case  can  be  exposed.  A  sprue  patient  ought 
never  to  feel  cold  ;  he  ought  always  to  wear  thick 
flannels,  thick  stockings,  and,  ,whon  up  and  about, 
tliick  boots.  In  winter  a  chamois-leather  waistcoat, 
provided  with  sleeves,  is  of  great  service.  His 
rooms  ought  to  be  warm.  He  ought  to  eat  very 
sparingly.  He  ought  never  to  be  fatigued ;  lie 
ought  to  go  to  bed  early  and  rise  late;  in  fact,  he 
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ought  to  do  everything  in  his  power  to  avoid  irri- 
tating the  bowel,  to  guard  against  chill,  physiological 
depression,  and  the  necessity  for  copious  eating. 
During  the  summer  England  is  suitable  enough  as 
a  residence  ;  but  during  the  cold  winter  and  spring 
months  some  milder,  drier  and  more  sunny  climate 
must  be  sought  out. 

Drugs  in  sprue. — Experience  soon  teaches  one 
to  distrust  medicines  in  sprue.  Occasionally  a  gentle 
aperient  or,  if  diarrhoea  is  watery  and  excessive,  a  few 
drops  of  laudanum  are  of  service ;  but  active  drugging 
of  all  sorts  is,  as  a  rule,  in  the  highest  degree  pre- 
judicial. If  the  mouth  is  very  painful,  cocaine — 
five  grains  to  the  ounce — brushed  on  before  eating 
will  deaden  sensibility  and,  for  a  time  at  all 
events,  relieve  suffering.  Constipation  must  be 
carefully  avoided,  and  a  simple  enema  used  if 
necessary. 

I  think  it  right  to  state  that  two  methods  of  drug 
treatment  seem,  in  some  cases,  to  have  been  followed 
by  good  results.    One,  advocated  by  Dr.  Begg,  lately 
of  Hankow,  consists   in  the  administration  of  re- 
peated doses  of  yellow  santonin.    He  recommends  one 
or  two  doses  of  castor  oil  to  commence  with,  and, 
thereafter,  five  grains  of  santonin  in  a  teaspoonful  of 
olive  oil  once  or  twice  a  day  for  a  week,  diet  being  at 
the  same  time  attended  to.    The  other  method  has 
gained  for  an  irregular  practitioner  in  Shanghai  some 
reputation  ;  it  consists  in  the  repeated  administration 
of  purgatives  alternately  with  or  before  the  exhibition 
of  large  quantities — two  teaspoonfuls  at  a  time — 
of  some  form  of  carbonate  of  lime,  believed  to  be 
powdered  cuttlefish  bone  or  powdered  crabs'  eyes.  I 
have  tried  the  santonin  treatment  without  benefit  to 
patients.    I  have  also  used  cuttlefish  bone  ;  in  one 
case  with  the  result  of  permanently  stopping  the 
diarrhoea  but  not  of  arresting  the  progress  of  the 
disease.    In  this  case,  although  diarrhoea  was  most 
effectively  checked,  yet  massive  solid  stools  continued 
to  pass.    After  a  few  weeks  the  patient  died  from 
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asthenia,  notwithstanding  a  liberal  diet  which,  appar- 
ently, was  digested  but  not  absorbed. 

Of  late  1  have  been  in  the  habit  of  using  intra- 
muscular injections  of  very  minute  doses  of  arseniate 
of  iron.  In  some  instances  the  benefit  from  these  in- 
jections has  been  prompt  and  marked.  I  would  re- 
commend their  employment  in  every  case  of  sprue  in 
which  antemia  is  pronounced. 

The  sprue  patient,  if  possible,  ought  not  to  return 
to  the  tropics.  If  compelled  by  circumstances  to  go 
back,  he  must  exercise  the  utmost  care  with  regard  to 
his  health,  and  avoid  exposure,  fatigue,  cold  bath, 
alcohol,  and  all  excesses  ;  take  a  minimum  of,  or  avoid 
altogether,  red  meat  ;  purge  gently,  and  go  on  absolute 
milk  diet  on  the  slightest  sign  of  relapse. 
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CHA.PTER  XXIX. 

TROPICAL  LIVER. 

The  subject  of  liver  disease  is  everywhere  a  difficult 
and  complicated  one.  It  is  especially  difficult  in 
tropical  countries ;  for  not  only  is  the  resident  there 
liable  to  all  the  forms  found  in  temperate  climates, 
but  he  is  exposed,  in  addition,  to  various  potent 
predisposing  and  exciting  causes  of  liver  disease  not 
present,  or  only  present  in  a  very  mild  degree, 
in  more  temperate  latitudes.  These  additional  causes 
of  liver  disease,  inseparable  from  the  tropics,  are 
heat,  malaria  and,  especially,  dysentery.  To  these,  too 
often,  have  to  be  added  injudicious  personal  habits, 
a  tendency  to  over-full  and  over-rich  feeding,  to  over- 
stimulation by  alcohol,  and  deficiency  of  muscular 
exercise. 

The  young  European  who  finds  himself  in  the 
tropics  for  the  first  time  is  surrounded  very  often  by 
luxuriesin  the  shape  of  food,  wine, carriages,  servants — 
luxuries  to  which  he  had  not  been  accustomed  perhaps 
in  his  home.  At  first  the  change,  the  excitement  of 
novelty,  and  the  high  temperature  act  as  stimulants 
to  appetite,  and  the  excessive  loss  of  fluid  by  cutaneous 
transpiration  creates  a  powerful  thirst.  Little  wonder, 
therefore,  that  in  such  circumstances  tlie  youth, 
having  the  appetite  and  the  opportunity  of  gratifying 
it,  is  apt  to  indulge  in  food  and  drink  beyond  safe 
physiological  limits.  He  is  made  lazy  by  the  heat  ; 
he  cannot  exercise  during  the  daj^,  and  when  evening 
comes  he  prefers  lounging  on  the  verandah  or  hanging 
about  the  club  bar  to  walking,  or  riding,  or  games. 
Very  likely  he  sits  up  late  at  night,  drinking  and 
smoking,  so  that  in  the  morning  he  is  too  sleepy  to 
ride  out  or  take  any  other  form  of  exercise.  And  so 
it  comes  about,  what  with  a  surcharge  of  aliment  and 
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alcohol,  and  the  diminished  activity  of  lung  metab- 
olism and  excretion  incident  to  high  temperature 
and  muscular  inactivity,  that  a  very  large  and  unusual 
amount  of  physiological  work  is  thrown  on  the- liver. 
With  this  large  amount  of  work  there  is  a  corre- 
sponding hyperasmia.  This  may  be  considered  the  first 
stage  of  tropical  liver — hypersemia  from  functional 
activity ;  up  to  this  point  it  is  a  purely  physiological 
condition. 

Pushed  a  step  farther  this  physiological  hyper- 
semia  passes  into  congestion  with  blood  stasis 
and  consequent  diminished  functional  activity. 
Hyjjersemia  of  a  physiological  character  will  be  evi- 
denced by  increase  of  functional  activity,  and  there 
will  be  a  copious  flow  of  bile,  sometimes  causing 
diari'hcea  of  a  bilious  character,  particularly  morning 
diarrhoea.  But  when  the  limits  of  physiological 
hyperemia  are  passed,  and  congestion  of  a  pathological 
character  sets  in,  the  consequent  arrest  of  function 
will  be  evidenced  by  pale  stools,  perhaps  diarrhoea  of 
a  pale,  watery,  frothy,  fermenting  character — in  the 
last  case  the  diarrhoea  doubtless  depending,  in  part 
at  least,  on  fermentative  processes  set  up  in  the  con- 
tents of  an  alimentary  canal  no  longer  kept  relatively 
aseptic  by  an  adequate  supply  of  healthy  Ijile.  Other 
symptoms  of  this  condition  are  headache,  furred 
tongue,  scanty,  high-coloured,  loaded  urine,  a  feeling 
of  weight  or  fulness,  or  even  of  pain  in  the  region  of 
the  liver,  and,  probably,  enlargement  of  the  percussion 
area  and  other  physical  signs  of  enlargement  of  that 
organ.  One  step  farther  and  such  a  condition  may 
pass  into  actual  hepatitis  attended  with  fever,  smart 
pain  in  the  liver,  tenderness  on  percussion,  and  still 
more  marked  increase  of  the  hepatic  area. 

A  functionally  very  active  hypenemic  organ  is  prone 
to  inflammation,  even  on  .slight  cause.  Jn  the  case  of 
the  hyperffimic  liver  a  common  cause  of  intlammatioii 
is  chill,  such  as  may  arise  from  a  cold  bath,  a  wetting, 
or  from  lying  uncovered  on  a  warm  night  in  a  current 
of  air.  The  experienced  resident  knows  this  very 
C  0 
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well,  and  is  at  great  pains  to  guard  against  such  an 
occurrence.  He  very  likely  wears  what  is  known  as 
a  cholera  belt  ;  he  sleeps,  even  on  the  warmest  night, 
in  flannel  pyjamas,  and  with  a  thin  blanket  drawn 
over  his  abdomen  ;  during  the  day  he  wears  a  woollen 
undervest  and  very  likely  serge  or  thin  tweed  clothes. 
He  does  not  sit  down  in  damp  clothes,  and  he  has 
a  great  respect  for  a  shower  of  rain.  Besides  chill, 
there  are  other  causes  which  may  convert  the  hyper- 
Eemia  into  congestion  or  inflammation;  a  blow  may 
operate  in  the  same  way,  so  may  a  surfeit  of  eating 
or  drinking,  so  may  exposure  to  the  sun,  so  id  ay  an 
attack  of  malarial  fever  or  of  dysentery. 

Treatment.— Nature  sometimes  effects  a  cure  in 
these  cases  of  hepatic  congestion  by  establishing  a 
smart  diarrhoea.  In  the  treatment  of  such  cases  we 
cannot  do  better  than  to  imitate  Nature,  and  even 
to  supplement  her  efforts.  A  few  doses  of  the 
sulphates,  in  the  shape  of  some  kind  of  bitter  water 
or  of  Carlsbad  salts,  generally  give  prompt  relief. 
•But  if  the  subject  of  such  attacks  does  not  profit  by 
experience  and  mend  his  ways,  very  likely  his  liver, 
in  time,  will  become  chronically  hyperajmic  and  ex- 
tremely liable  to  intercurrent  attacks  of  congestion 
of  a  character  more  or  less  acute.  The  subjects  of 
this  type  of  "  liver  "  ought  to  be  most  careful  in  their 
habits.  They  must  not  lie  abed  too  long  ;  they  must 
not  take  col'd  baths  ;  they  must  not  take  cold  drinks, 
nor  expose  themselves  to  cold  in  any  form  ;  they  must 
clothe  warmly;  and  they  must  eschew  alcohol  in 
every  shape.  Animal  food  they  must  partake  of  but 
sparingly;  and  they  should  give  the  preference  to 
fowl  and  fish  over  beef  and  mutton.  Fruit  and 
farinaceous  food  may  be  more  freely  partaken  of,  but 
over-eating  in  every  form  must  be  avoided.  Exercise 
should  be  taken  at  least  twice  a  day  ;  and,  at  least 
once  in  twenty-four  hours,  the  exercise  should  be  of 
such  a  character  as  to  provoke  perspiration.  A  gallop 
on  horseback,  a  smart  game  of  tennis  or  rackets,  are 
excellent  hepatic  stimulants.     Occasionally,  once  a 
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week  or  not  so  often,  particularly  when  a  sense  of 
fulness  or  aching  in  the  right  side  seems  to  indicate 
that  all  is  not  right  with  the  liver,  a  dose  of  Carls- 
bad salts  or  bitter  water,  preceded  perhaps  by  a  few 
grains  of  calomel,  may  avert  more  serious  trouble. 

When  hypenemia  becomes  chronic,  when  the 
patient  is  continually  suffering  with  "liver,"  he 
should  leave  the  tropics  for  a  time.  Nothing  re- 
lieves these  cases  of  chronic  congestion  so  quickly  or 
so  effectively  as  a  visit  to  Carlsbad  and  a  thorough 
course  of  the  waters  there,  and  of  the  dietetic  restric- 
tions imposed  in  the  Carlsbad  cure.  This  should  be 
followed  up  by  country  life  in  England  and  the  active 
pursuit  of  country  sports ;  the  usual  precautions  in 
the  shape  of  warm  clothing,  avoidance  of  cold  batbs, 
chills,  alcohol,  and  high  living  being  scrupulou.sly 
observed  and  a  weekly  saline  purge  taken. 

A  serviceable  imitation  of  the  natural  Carlsbad 
water  may  be  made  by  dissolving  fifty-three  grains  of 
the  powdered  salt  in  a  pint  of  boiling  water.*  This 
may  be  divided  into  three  equal  portions,  which  are 
to  be  sipped  as  hot  as  possible,  at  intervals  of  twenty 
minutes,  on  an  empty  stomach,  first  thing  in  the 
morning.  While  taking  the  solution  gentle  exercise, 
as  moving  about  the  room,  should  be  indulged  in. 
Breakfast  must  not  be  taken  till  an  hour  after  the 
last  dose.  If  the  bowels  are  not  gently  acted  on, 
an  increased  quantity  of  the  salts  should  be  taken. 
During  the  course,  which  should  be  persevered  in 
for  three  weeks,  the  diet  must  be  carefully  regulated  ; 
butter,  fat,  nuts,  fruits,  pastry,  preserves,  tinned 
foods,  cheese,  salads,  wines,  spirits,  and  beer  are  to 
be  avoided.  Too  much  meat  must  not  be  taken  ;  a 
small  meat  meal  once  a  day  must  suffice.  The  quan- 
tity of  food,  too,  should  be  restricted,  and  clothing, 
exercise,  and  bathing  be  carefully  attended  to.  Much 
excellent  advice  on  the  subject  of  the  Carlsbad  treat- 
ment will  be  found  in  Surgeon-Major  Young's  book, 

*  A  good  substitute  for  Carlsbad  salts  consists  of  sod.  sulph. 
2  parts,  sod.  bicarb.  1  part,  sod.  clilorid.  1  part. 
C  C  2 
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"  The  Carlsbad  Treatment  for  Tropical  Ailments," 
published  by  Thacker,  Spink  &  Co.,  Calcutta. 

During  severe  attacks  of  acute  congestion,  or  of 
severe  hepatitis  attended  with  fever  and  much  local 
distress,  the  patient  must  be  kept  in  bed  and  placed 
on  a  very  low  diet  of  thin  broths,  barley  water,  or 
rice  water,  or  milk  and  water.  He  should  be  purged 
freely  and  often  with  salines.  A  large  hot  poultice, 
two  feet  or  more  in  length  by  one  foot  in  breadth, 
should  be  laid  over  the  region  of  the  liver  ;  such  a 
poultice  to  be  effective  sliould  pass  from  the  centre  of 
the  back  to  well  over  the  epigastrium.  Dry  cupping 
sometimes  gives  marked  relief.  Muriate  of  ammonia 
has  a  certain  reputation  in  these  cases  ;  it  should  be 
prescribed  in  twenty-grain  doses  every  six  or  eight 
hours.  I  have  often  used  it,  but  I  cannot  vouch  for 
its  virtues  ;  it  does  no  harm. 

When  such  a  hepatitis  is  associated  with  dysen- 
tery, should  it  resist  these  milder  measures,  thirty  to 
sixty  grains  of  ipecac,  often  give  marked  relief.  This 
dose  should  be  repeated  every  twelve  or  twenty-four 
hours  for  two  or  three  times.  When  the  hepatitis  is 
associated  with  malarial  fever,  full  doses  of  quinine,  in 
addition  to  the  purging  and  the  other  measures 
already  mentioned,  are  indicated. 

Whether  hepatitis,  unless  associated  with  dysen- 
tery, ever  passes  on  to  suppuration  is  a  moot  point. 
Some  say  that  it  may ;  others  resolutely  deny  that 
there  is  such  a  thing  as  "tropical  abscess"  unasso- 
ciated  with  dysentery.  This  subject  will  be  discussed 
in  the  following  chapter.  Malarial  hepatitis  has 
already  been  considered  (p.  1 1 6). 
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CHAPTER  XXX. 

ABSCESS     OF     THE  LIVEB". 

Definition. — A  form  of  suppuration  in  the  liver, 
occurring  especially  in  warm  climates,  principally  in 
male  Europeans  and  in  association  with  dysentery. 

Oeog:rap9iical  distribution. — Abscess  of  the 
liver,  of  the  type  known  as  tropical  abscess,  is,  for 
the  most  part,  a  disease  of  warm  climates.  Usually 
a  sequel,  or,  it  may  be,  a  concomitant  of  dysentery,  it 
is  rare  or  altogether  absent  in  countries  where  dysen- 
tery is  also  rare  or  absent.  Its  geographical  distri- 
bution, therefore,  is  in  the  main  regulated  by  that  of 
dysentery.  It  has  to  be  noted,  however,  that  liver 
abscess  is  not  a  sequel  or  concomitant  of  the  dysentery 
of  all  countries  and  at  all  times.  Thus  it  is  rare  as 
an  indigenous  disease  in  temperate  climates,  even  in 
those  temperate  climates  in  which  dysentery  is  at 
times  common  enough.  Again,  in  tropical  climates 
the  dysentery  and  liver  abscess  curves  do  not  evei'y- 
where  and  at  all  times  maintain  a  constant  and 
definite  relation  to  each  other ;  for,  even  in  hot 
countries,  the  dysentery  of  some  places  is  more  apt  to 
be  followed  by  liver  abscess  than  is  the  dysentery  of 
other  places ;  and,  even  as  regards  dysentery  in  the 
same  place,  some  epidemics  are  more  apt  to  be  asso- 
ciate! with  liver  abscess  than  are  others.  Neverthe- 
less, on  the  whole,  it  may  be  laid  down  as  a  fairly 
general  law  that  in  the  tropics  and  sub-tropics  the 
liver  abscess  curve  follows  in  the  main  the  dysentery 
curve ;  and  that  the  geographical  range  of  liver 
abscess  in  these  climates  is  the  same  as  that  of 
dy.sentery. 

In  Great  Britain  the  liver  abscesses  met  with 
occur  most  frequently  in  individuals  who  manifestly 
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had  contracted  the  disease  in  the  tropics.  As  a 
disease  of  indigenous  origin,  notwithstanding  the 
considerable  amount  of  dysentery  in  lunatic 
asylums  and  similar  large  public  institutions  in 
Great  Britain,  it  is  distinctly  rare,  though  not  so 
uncommon  as  is  usually  supposed.  Of  course  this 
remark  does  not  apply  to  those  suppurations  which 
are  connected  with  ordinary  pyaemia,  with  gall-stones, 
hydatids,  pylephlebitis,  and  the  like  ;  it  applies  only 
to  dysenteric  and,  possibly,  if  there  be  such  a  disease, 
to  idiopathic  abscess.  In  northern  and  central  Europe 
it  is  much  the  same  in  this  respect  as  in  Britain, 
The  disease  is  more  frequent  in  southern  Europe — 
in  Italy,  Greece,  the  Balkan  peninsula,  and  south 
Russia  ;  it  is  said  to  be  particularly  common  in 
Roumania.  In  eastern  Asia,  even  outside  the 
tropical  belt,  it  is  far  from  rare  :  thus  it  is  not  un- 
common in  Japan,  and  it  is  a  ver^^  notable  feature 
in  the  morbidity  of  Shanghai  and  the  coast  of  south 
China.  In  Africa  it  is  common  enough;  indeed, 
some  of  the  best  modern  studies  of  the  disease 
have  been  made  in  Egypt  and  in  the  Algerian 
province  of  Oran.  In  the  western  hemisphere 
there  is  a  corresponding  distribution ;  fairly  common 
in  the  tropics,  it  becomes  progressively  rarer  as  we 
proceed  north  and  south.  It  is  apparently  less 
common  in  the  West  Indies  than  in  India  and  the 
East  generally.  In  the  southern  hemisphere,  although 
the  cooler  parts  of  Australia  seem  to  enjoy  a  practical 
immunity,  the  European  in  the  Northern  Territory 
and  in  the  neighbouring  island  of  New  Caledonia  is 
subject  to  this  disease. 

etiology. — Relation  to  dysentery. — There  can 
be  no  question  as  to  the  existence  of  an  intimate 
relationship  between  dysentery  and  liver  abscess. 
Numerous  and  well-authenticated  statistics,  as  well 
as  e^■eryday  experience,  attest  this.  In  3,080  dysen- 
tery autopsies  made  in  various  tropical  countries,  and 
collated  by  Woodward,  779  (21  per  cent.)  revealed 
abscesses   of  the   liver.    To   quote   recent  Indian 
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experience  : — According  to  the  Annual  Report  of  the 
Sanitary  Commissioner  with  the  Government  of  India 
for  1894,  out  of  465  European  soldiers  who  died  from 
dysentery  in  India  during  the  period  1888-94,  161 
(35  per  cent.)  had,  in  addition  to  dysenteric  lesions, 
abscess  of  the  liver.  Conversely,  in  Egypt,  Kartulis, 
in  an  experience  of  over  500  cases  of  liver  abscess, 
elicited  a  history  of  dysentery  in  from  55  to  60  per 
cent.  ;  Zancarol,  also  in  Egypt,  in  444  cases,  elicited 
a  similar  history  in  59  per  cent.  ;  and  Edwards  and 
Waterman,  in  699  collated  cases,  elicited  a  like  history 
in  721  per  cent.  During  the  period  1870-95,  of  45 
cases  of  liver  abscess  treated  at  the  Seamen's  Hospital, 
Greenwich,  and  collated  by  Mr.  Johnson  Smith,  fost- 
mortem  evidence,  or  a  distinct  history,  of  dysentery 
was  obtained  in  38  (84-4  per  cent.). 

These  figures  are  conclusive  as  to  the  existence  of 
an  intimate  relationship  between  dysentery  and  liver 
abscess.  There  is  good  reason,  however,  for  believing 
that,  while  they  represent  the  truth,  they  do  not 
represent  the  whole  truth,  and  that  the  association  is 
even  more  frequent  than  they  indicate.  As  has  been 
pointed  out  by  Dr.  Neil  Macleod  and  others,  the 
occurrence  of  antecedent  dysentery  in  cases  of  liver 
abscess  is  very  often  overlooked ;  for,  without  a  j^ost- 
mortem  examination,  it  may  be  impossible  to  pro- 
nounce definitely  on  this  point  in  every  instance.  It 
is  also  well  known  that  extensive  dysenteric  ulcera- 
tion may  be  present  and  yet  give  rise  to  no  active 
subjective  symptoms  whatever.  Moreover,  it  must 
be  borne  in  mind  that  many  patients  suffering  from 
liver  abscess  forget,  or  fail  to  mention,  the  occurrence 
of  a  previous  dysenteric  attack,  and  that  they  may 
mislead  the  physician  by  describing  such  an  attack  as 
"  diarrhoea."  Further,  at  post  viorleiii  examinations, 
dysenteric  lesions  of  a  superficial  and  apparently 
trifling  character  are  often  either  not  sought  for  or 
they  arc  overlooked.  Consequently,  although  the 
evidence  of  antecedent  dysentery  may  not  be  forth- 
coming in  a  proportion  of  cases  of  liver  abscess,  it 


44° 


Abscess  of  the  Liver. 


must  not  be  concluded  from  this  that  in  these  cases 
there  has  been  no  dysentery. 

In  a  masterly  paper  Macleod,  after  a  very  careful 
and  critical  analysis  of  certain  figures  bearing  on  this 
subject,  concludes  that  dysentery  is  a  factor  in  nearly 
every  case  of  tropical  liver  abscess.  In  forty  cases 
of  the  disease  observed  in  Shanghai  he  had  positive 
evidence  of  dysentery  in  all  except  one  ;  and  even  in 
this  case,  as  recovery  ensued,  there  was  no  certainty 
that  dysenteric  lesions  had  not  been  present. 
Perhaps  Macleod's  conclusions  are  somewhat  too 
sweeping ;  I  confess,  however,  that  they  are,  in  the 
main,  in  harmony  with  my  own  experience.  Doubt- 
less they  apply  to  liver  abscess  as  met  with  in 
Shanghai  and,  probably,  in  many  other  places.  It  is 
just  possible,  however,  that  what  holds  good  for  one 
place  may  not  hold  good  for  all  places,  and  that 
Bombay,  for  example,  may  differ  in  this  respect  from 
Shanghai.  In  the  Sanitary  Commissioner's  Report, 
above  referred  to,  it  is  stated  that  in  2  (3  per  cen*.) 
.instances  only,  out  of  74  cases  of  liver  abscess  occur- 
ring in  the  Bombay  Presidency  in  the  period  1888-94, 
were  there  dysenteric  associations.  It  is  difficult  to 
believe  that,  did  it  always  exist,  so  important  and 
evident  a  circumstance  as  dysentery  had  been  over- 
looked 72  times  in  74  cases.  It  is  equally  difficult  to 
believe  that  the  liver  abscess  of  Bombay  is  associated 
with  dysentery  in  only  3  j^er  cent,  of  cases,  whilst, 
according  to  the  same  authority,  in  the  whole  of 
India  it  is  certainly  so  associated  in  at  least  30  per 
cent,  of  the  total  cases.  Manifestly,  the  statistical 
aspect  of  this  important  question  requires  re-study  in 
the  light  of  more  careful  clinical  and  iwst-mortem 
observation. 

Another  important  point,  yet  to  be  definitely 
settled,  is  the  exact  relationship  in  jaoint  of  time  of 
the  dysentery  to  the  liver  abscess.  In  the  great 
majority  of  cases  the  dysentery  antedates  tlie  abscess. 
But  many  clinicians  have  held  that  in  some  instances 
the  relationship  is  reversed ;  that  in  others  the  two 


J? ACE  AND  Sex. 


441 


diseases  are  from  the  commencement  concurrent ; 
whilst  in  others,  again,  hepatitis,  presumably  of  a 
kind  which  may  eventuate  in  abscess,  alternates  with 
active  dysenteric  symptoms.  If  the  abscess  antedate 
the  dysentery,  then  the  dysentery  cannot  be  the 
cause  of  the  abscess.  On  these  grounds  some  pathol- 
ogists have  regarded  liver  abscess  and  dysentery  as 
but  different  expressions  of  one  morbid  condition ; 
reacting  to  some  extent  on  each  other,  but  not 
directly  related  the  one  to  the  other  as  cause  and 
effect.  Here,  again,  the  latency  as  regards  symptoms 
of  some  dysenteries  has  to  be  discounted  in  attempt- 
ing to  settle  the  question. 

Eace  and  sex. — Besides  this  matter  of  its  relation- 
ship to  dysentery,  there  are  several  well-ascertained 
facts  to  be  reckoned  with  before  we  can  arrive  at  sound 
views  on  the  subject  of  the  aetiology  of  liver  abscess. 

(1)  Though  common  in  Europeans  in  the  tropics, 
liver  abscess  is  rare  among  the  natives.  Thus,  in  the 
native  array  of  India  the  proportion  of  deaths  from 
liver  abscess  to  the  total  mortality  in  1894  was 
only  0-6  per  cent.,  whereas  in  the  European  army  it 
was  7-4  per  cent.  Man  for  man,  the  relative  liability 
of  the  European  soldier  and  the  native  soldier  was  as 
95-2  to  4-8. 

(2)  This  disproportion  is  in  spite  of  the  fact  that 
the  native  is  more  liable  to  dysentery  than  the 
European.  Thus,  in  1894,  in  the  Indian  army  the 
admission  rate  among  the  native  troops  for  dysentery 
was  4.3-8  per  thousand,  whereas  in  the  European 
troo])S  it  was  only  28-6 ;  and  in  every  hundred  deaths 
in  the  native  army  4-7  were  from  dysentery,  against 
only  3-8  in  the  European  army.* 

(3)  European  women  in  the  tropics,  though  quite 

*  Dr.  Rees  informs  me  that  liver  abscess  is  more  common 
among  the  natives  of  Nigeria  than  tliese  figures  seem  to  sliow  it 
to  be  among  tlie  natives  of  India.  Among  the  negroes,  lie  says, 
the  mortahty  in  dysentery  is  much  higher  than  among  Europeans 
resident  in  Nigeria.  Of  those  negroes  attacked  with  dysentery 
who    hved    long    enough,  many  subsequently    developed  liver 
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as  subject  to  dysentery  as  European  men,  rarely  suffer 
from  liver  abscess  ;  children  hardly  ever. 

(4)  The  rarity  of  liver  abscess  in  temperate 
climates. 

PredisiJosing  conditions. — The  foregoing  considera- 
tions seem  to  indicate  that  for  the  production  of  liver 
abscess  at  least  two  things  are  necessary— a  pre- 
disposing cause,  and  an  exciting  cause.  Dysentery  is 
certainly  not  always  and  alone  both  the  exciting  and 
predisposing  cause.  Were  this  so,  the  native  soldiers 
and  the  European  women  and  children  in  India 
would  suffer  as  frequently  from  liver  abscess  as  do 
the  European  males  there.  Some  additional  factor 
evidently  complicates  the  problem. 

As  liver  abscess  is  developed  jjrincipally  in  tropical 
climates  and  in  European  visitors  there,  and  much 
more  rarely  in  the  native,  it  would  seem  that  tropical 
conditions  in  those  unaccustomed  to  them  are  in  some 
way  bound  up  with  this  predisposing  element ;  and 
as  liver  abscess  is  rare  in  European  women  and  chil- 
dren, it  would  seem  that  these  conditions  are  in  some 
way  specially  operative  on  European  men.  We  have 
grounds,  therefore,  for  concluding  that,  in  addition  to 
general  tropical  conditions,  it  must  be  the  greater 
amount  of  exposure  to  which  men,  as  compared  with 
women  and  children,  are  subjected  in  the  course  of 
their  business  and  amusements  ;  or  some  other  con- 
dition, especially  that  one  which  is  relatively  more 
common  in  men  than  in  women  and  children,  and 
which  is  a  universally  recognised  cause  of 
hepatic  disturbance— over-indulgence  in  stimulating 
food  and  alcoholic  drmks— that  constitutes  this 
predisposing  cause.  Intemperate  habits  and  ex- 
posure, doubtless,  lead  to  a  special  liability 
in  men  to  a  hypera;mia  and  congestion  of  the 
liver  tissue  by  which  its  resistive  faculty  to  patho- 
logical influences  is  impaired.  In  these  circumstances, 
palihological  influences  which  in  the  healthier  condi- 
tion of  the  organ — such  as  we  assume  to  exist  more 
generally  in  natives  and  in  European  women  and 
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children — would  have  been  successfully  overcome, 
gain  the  upper  hand  and  lead  to  suppurative  disinte- 
gration of  the  organ.  In  support  of  this  view  we 
have  the  statement  of  Waring,  that  65  per  cent,  of 
liver  abscesses  observed  by  him  were  in  alcoholics  ; 
and  it  is  also  said  that  when  the  native  takes  to 
European  habits  in  the  matter  of  eating  and  drinking, 
his  liability  to  liver  abscess  is  greatly  and  pro- 
portionately increased. 

I  conclude,  therefore,  that  in  the  vast  majority  of 
instances  the  exciting  cause  of  liver  abscess  is  dysen- 
tery :  the  predisposing  cause  hypersemic,  congestive, 
or  degenerative  conditions  incidental  to  tropical  life, 
supplemented  by  such  things  as  exposure  and  un- 
physiological  habits  in  eating  and  drinking. 

Sujiplementary  causes. — It  is  conceivable  that  in 
a  highly  predisposed  liver  exciting  causes  other  than 
dysentery,  such  as  a  blow  or  sudden  aggravation  of 
chronic  congestion  by  chill  or  excess,  may  suffice  at 
times  to  determine  suppuration.  Liver  abscess  is 
most  prone  to  develop  at  the  commencement  of  the 
cold  season.  Further,  one  can  conceive  that  in  a 
hypersemic  liver  struggling  to  resist  dysenteric  sup- 
purative influences  some  third  condition,  such  as  the 
blow,  chill,  or  surfeit  referred  to,  may  contribute  to 
or  determine  the  formation  of  abscess  which,  in  their 
absence,  might  have  been  averted. 

Briefly  stated,  the  causes  of  liver  abscess  are,  first, 
predisposing — hyperremic  and  degenerative  conditions 
of  the  liver  ;  second,  exciting — dysentery,  or  dysentery 
combined  with  chill,  dietetic  excess,  or  traumatism. 

Influence  of  aye  and  length  of  residence. — Liver 
abscess  may  occur  at  any  age  after  childhood,  but  is 
most  common  between  twenty  and  forty.  It  is  most 
prone  to  show  itself  during  the  earlier  years  of  residence 
in  the  tropics  (40  per  cent,  in  tlie  first  three  years), 
although  tlie  older  resident  is  by  no  means  exempt. 

Influence  of  malaria. — Malaria,  by  causing  fre- 
quent attacks  of  hepatic  congestion  and  by  lowering 
the  general  vitality,  may  have  some  predisposing 
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influence ;  but,  as  already  pointed  out,  malarial  hepa- 
titis is  essentially  of  a  plastic  and  not  of  a  suppurative 
nature.  It  is  a  common  mistake  to  supjDOse  that 
malaria  causes  the  suppurative  Liver  disease  of  the 
tropics  ;  the  two  concur  geographically,  but  ax'e  in  no 
way  setiologLcally  identical. 

Organisms  concerned.  —  The  questions  of  the 
organisms  concerned  in  liver  abscess  will  be  dis- 
cussed in  the  section  on  pathology. 

Symptoms. — There  is  great  variety  in  the  group- 
ing of  symptoms  in  liver  abscess.  The  following  is  a 
common  history. 

The  patient,  after  residing  for  some  time  in  the 
tropics,  during  which  he  enjoyed  good  general  health 
and  lived  freely,  was  attacked  by  dysentery.  In  due 
course  he  appeared  to  recover,  and  resumed  work. 
Several  weeks  or  months  elapsed  when,  after  a  wettiug, 
or  some  such  incident,  he  began  to  feel  out  of  sorts, 
to  sutler  from  headache,  foul  tongue,  want  of  appetite, 
irregularity  of  the  bowels,  disturbed  nights,  excessive 
and  unaccountable  languor,  irritability  of  temper,  and 
depression  of  spirits.  About  the  same  time  he  began 
to  be  conscious  of  a  sense  of  weight  and  fulness  in  the 
right  hypochondrium.  Later,  he  became  feverish,  par- 
ticularly towards  evening,  the  oncoming  of  the  febrile 
distress  being  sometimes  preceded  by  a  sense  of  chilli- 
ness. At  times  he  had  sharp  stabbing  pain  in  the 
right  side  in  the  region  of  the  liver,  perhaps  a  dry 
cough  and,  possibly,  a  gnawing,  uncomfortable  sen- 
sation or  pain  in  the  right  shoulder.  His  friends 
observed  that  his  face  had  become  muddy  and  hag- 
gard. He  was  uneasy  if  he  lay  on  his  left  side.  The 
quotidian  rise  of  temperature  now  became  a  regular 
feature,  tlie  thermometer  every  evening  touching 
102° — sometimes  more,  sometimes  less — and  sink- 
ing to  near  normal  by  morning.  He  now  began  to 
perspire  jn'ofusely  at  night,  and  even  during  tlie  da}' 
when  he  chanced  to  fall  asleep.  He  had  to  change 
his  sleeping  clothes  once  or  even  twice  every  night  on 
account  of  the  drenching  sweats. 
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On  examination  it  is  found  that  the  patient  is  some- 
what emaciated  ;  his  complexion  thick  and  muddy  ;  his 
pulse  80  to  100;  his  tongue  furred  and  yellowish; 
the  palms  of  his  hands  and  soles  of  his  feet  cold  and 
clammy.  As  he  lies  on  his  back  it  is  obvious,  on 
inspection,  that  the  epigastrium  is  too  full  for  one  so 
emaciated  ;  and  it  is  seen  that  the  breathing  is  shal- 
low and  mainly  thoracic.  The  right  rectus  muscle  is 
rigid.  Considerable  discomfort,  if  not  pain,  is  elicited 
by  attempts  at  palpation  and  percussion  over  the 
right  hypochondrium.  The  liver  dulness  extends  an 
inch  too  high,  and  an  inch  or  more  beyond  the  costal 
border  in  the  nipple  line ;  posteriorly,  it  rises  to 
about  the  eighth  rib  in  the  line  of  the  angle  of  the 
scapula.  It  is  further  observed  that  the  line  of  dul- 
ness is  arched  along  its  upper  border  ;  and  that  it  is 
not  materially  altered  by  changes  of  position,  unless 
it  be  on  standing,  when  the  lower  margin  descends 
markedly  in  the  epigastrium.  Percussion  below  the 
right  costal  border,  on  deep  inspiration,  gives  rise  to 
much  uneasiness  or  even  to  acute  pain.  Very  likely 
one  or  two  tender  spots  can  be  discovered  on  firm 
pressure  being  made  with  the  finger  tips  in  some  of  the 
lower  right  intercostal  spaces,  or  below  the  right  costal 
margin.  The  spleen  is  not  usually  enlarged.  Aus- 
cultation may  detect  pleuritic  friction  somewhere  over 
the  base  of  the  right  lung,  or  peritoneal  fi-iction  over 
the  liver  itself.  The  urine,  free  from  albumin,  is  scanty, 
high-coloui'ed,  and  deposits  urates  on  cooling. 

As  the  case  progresses  emaciation  increases  ;  hectic 
with  drenching  nocturnal  sweats  continues  ;  the  liver 
dulness  and  pain  may  further  increase ;  or  the  general 
enlargement  may  somewhat  subside,  and  percussion 
may  reveal  a  pronounced  local  bulging,  upwards  or 
downwards.  If  the  abscess  which  has  now  formed 
is  not  relieved  by  operation,  after  months  of  illness 
the  patient  may  die  worn  out ;  or  tlie  abscess,  which 
has  now  attained  enormous  dimensions,  may  burst 
into  the  right  lung  or  pleura,  or  elsewhere,  and  be  dis- 
charged, and  either  recovery,  or  death  from  continued 
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hectic  and  exhaustion  or  from  some  intercurrent 
complication,  ensue. 

The  great  variety  in  the  urgency  of  symjytoms. — 
Although  the  foregoing  is  a  fairly  common  history  in 
liver  abscess,  there  are  many  instances  in  which  the 
initial  symptoms  are  much  more  urgent,  and  in  which 
the  disease  progresses  much  more  rapidly.  In  other 
instances  subjective  symptoms  are  almost  entirely 
absent ;  or  so  subdued  that  the  true  nature  of  the  case 
may  be  entirely  misapprehended  until  the  abscess 
bursts  through  the  lung  or  bowel,  or  a  fluctuating 
tumour  appears  in  the  neighbourhood  of  the  liver ;  or, 
perhaps,  not  until  after  death,  when  the  unsuspected 
abscess  is  discovered  on  the  j^ost-mortem  table. 

Fever. — In  an  acute  sthenic  case  the  initial  in- 
flammatory fever  may  run  fairly  high  and  persist  for 
some  time.  Later,  when  it  may  be  assumed  that  pus 
has  formed,  the  fever  becomes  distinctly  quotidian 
and  intermittent  in  type,  the  morning  temperatures 
being  normal,  or  only  slightly  above  normal,  the 
•  evening  rising  to  101°  or  102°,  or  a  little  over  or 
under  this.  Sometimes  evening  temperatures  of  103°, 
rarely  of  104°,  are  registered.  In  the  asthenic  and 
insidious  type,  at  first  there  may  be  short  flashes  of 
feverishness  at  more  considerable  intervals,  to  be 
followed  later  by  a  steadier  fever  of  a  hectic  tyjDe,  as 
in  the  suppurative  stage  of  the  sthenic  cases.  In 
either  type  there  may  be  afebrile  iiitervals  of  several 
days'  duration  ;  and  in  either  there  may  also  occur, 
concurrently  witli  aggravations  of  the  local  conditions, 
spells  of  continued  high  temperature.  Occasionally, 
though  rarely,  liver  abscess  may  be  unattended  by 
fever  of  any  description  whatever. 

Rigors. — In  the  classical  descriptions  of  liver 
abscess  the  occurrence  of  violent  rigor  is  generally 
mentioned  as  a  notable  sign  of  the  formation  of  pus. 
Undoubtedly  such  a  rigor  does  at  times  signalise  this 
event ;  but  it  is  by  no  means  constant,  and  its  absence 
is  no  guarantee  that  abscess  has  not  formed.  Gener- 
ally the  evening  rise  of  temperature  is  preceded  by 
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a  sense  of  chilliness,  sometimes  by  a  more  marked 
rigor  simulating,  in  the  regularity  of  its  recurrences 
and  in  its  severity,  the  rigor  of  a  quotidian  malarial 
fever. 

Sweating,  particularly  nocturnal  sweating,  and 
of  a  very  profuse  character,  is  an  almost  invariable 
accompaniment  of  liver  abscess.  The  patient's 
clothes  may  be  literally  drenched  with  perspiration. 
Even  during  the  day — particularly,  as  already  men- 
tioned, if  he  chance  to  fall  asleep — the  sweat  may 
stand  in  beads  upon  the  forehead  and  around  the 
neck.  This,  like  most  of  the  other  symptoms,  may 
be  temporarily  absent,  or,  in  a  small  proportion  of 
cases,  trifling. 

The  complexion  is  generally  muddy,  cachectic, 
and  slightly  icteric  looking  ;  marked  jaundice,  how- 
ever, is  uncommon. 

Wasting  is  generally  decided  and  progressive. 

Hheinnatio-like  pains  and  swelling  of  the  hands 
and  Jeet,  such  as  occur  in  chronic  septic  affections, 
are  sometimes  to  be  noted.  They  usually  disappear 
rapidly  when  the  abscess  bursts  or  is  opened,  and 
free  drainage  is  established. 

Pain  of  some  description  is  rarely  absent.  In  a 
few  exceptional  cases  there  is  no  pain ;  such  a  patient 
may  declare  that  lie  does  not  know  that  he  has  a 
liver. 

Tbere  are  several  types  of  pain — local  and  sym- 
pathetic —associated  with  liver  abscess.  Complaint 
is  almost  invariably  made  of  a  sense  of  fulness  and 
of  a  sense  of  weight  in  the  region  of  the  liver,  not 
unfrequently  referred  to  the  infrascaj^ular  region. 
Stabbing,  sl5itch-like  pain,  increased  by  pi'essure,  and 
especially  by  deep  inspiration,  coughing,  and  all 
sudden  jarring  movements,  is  very  common,  and  prob- 
ably indicates  peri-hepatitis  from  proximity  of  the 
abscess  to  the  surface  of  the  organ.  Percussion,  or 
firm  palpation,  especially  if  practised  during  deep 
inspiration  and  below  the  ribs  in  front,  generally 
causes  smart  pain  and  decided  shrinking,  the  rectus 
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muscle  starting  up  as  if  to  protect  the  subjacent 
inflamed  parts.  Pain  on  swallowing,  at  the  moment 
the  bolus  of  food  traverses  the  lower  end  of  the 
oesoj^hagus,  was  mentioned  to  me  by  a  medical  man, 
himself  the  subject  of  hepatic  abscess,  as  being  a 
marked  symjatom  in  his  own  case.  Pain  on  firm 
pressure  with  the  finger  tips  in  an  intercostal  space, 
and  over  a  limited  area,  is  a  common  and  valuable 
localising  sign.  Among  the  sympathetic  pains  may 
be  mentioned  shooting  pains  i-adiating  over  the  chest 
and  down  the  right  flank  and  hypochondi'ium. 

Pain  in  the  right  shoidder. — This  symptom  is 
present  in  about  one-sixth  of  the  cases.  It  may  be 
persistent,  or  it  may  intermit ;  it  may  radiate  to  the 
side  of  the  neck,  or  to  the  region  of  the  scapula,  or 
down  the  arm  ;  or  it  may  be  limited  to  the  shoulder 
tip  and  clavicular  region.  In  some  instances  it  is  of 
a  dull,  gnawing,  aching  character ;  in  some  it  is  more 
acute  ;  and  in  some  it  may  be  represented  by  a  burning 
sensation,  as  if  the  surface  of  the  skin  had  been  flayed 
by  a  blister.  This  symptom  is  a  reflex  transmitted 
from  the  hepatic  terminals  of  the  phrenic  through  the 
fourth  cervical  to  the  branches  of  the  cervical  and 
brachial  plexuses. 

CouyJi,  of  a  dry,  hacking  character,  doubtless 
also  a  reflex  from  irritation  of  the  diaphragm,  or  from 
an  inflamed  condition  of  lung  or  pleura  over  the  seat 
of  abscess,  is  not  uncommon.  When  the  abscess 
discharges  through  the  lung,  cough  is  sometimes  very 
severe  and  may  cause  vomiting. 

Bespiraiion  is  generally  shallow  and  proportion- 
ately rapid.  This  is  partly  symptomatic  of  the 
attendant  fever  ;  oftener  it  is  owing  to  the  fact  that 
fuller  inspiration  is  attended  with  stitch.  Sometimes 
the  breathing  is  entirely  thoracic,  the  lower  part  of 
the  chest  seeming  to  be  fixed — especially  the  right 
side — and  tlie  diaphragm  almost  juotionless. 

The  decubitus  is  usually  dorsal  or  right  dorsal, 
the  body  being  somewhat  bent  towards  the  right  side 
and  the  right  leg  perhaps  slightly  drawn  up.  When 
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the  patient  stands,  a  stoop  to  the  right  may  be  notice- 
able. Lying  on  the  left  side  generally  causes  pain 
from  dragging  on  adhesions,  or  discomfort  from  the 
pressure  of  the  enlarged  liver  on  the  heart  and 
stomach.  Occasionally  the  decubitus  is  indifferent, 
or  even  on  the  left  side. 

The  digestive  oryaits  are  usually  disturbed  and  the 
tongue  is  coated.  Vomiting  may  occur  from  time  to 
time,  arising  either  from  pressure  on  the  stomach 
by  the  swollen  liver  or  as  an  expression  of  gastric 
catarrh  ;  appetite,  as  a  rule,  is  poor ;  flatulence  may 
be  troublesome ;  the  bowels  are  confined  or  irregular, 
or  there  may  be  diarrhcea  or  dysentery.  In  the  case 
of  concurrent  dysentery,  it  may  be  noted  sometimes 
that  the  hejjatic  and  dysenteric  symptoms  alternate  in 
severity. 

The  area  of  hepatic  percussion  dulness  is  usually 
extended  upwards  and  downwards,  and  sometimes 
horizontally.  The  extension  may  be  general,  especially 
in  the  earlier  stages ;  later,  careful  outlining  of  the 
upper  and  lower  boundaries  may  discover  a  limited 
and  dome-like  increase  in  one  direction,  most  signifi- 
cant if  upwards.  The  upper  line  of  dulness  is  not,  as 
a  rule,  horizontal,  as  in  hydrothorax  ;  almost  invai-i- 
ably,  on  approaching  the  spine,  it  trends  downwards 
more  markedly  than  in  hydrothorax  or  empyema. 
Variations  in  the  extent  of  the  dulness  may  take  place 
from  time  to  time,  and  sometimes  very  rapidly,  de- 
pending not  on  fluctuations  in  the  size  of  the  liver 
abscess,  but  on  the  varying  and  relative  amounts  of 
local  and  general  hepatic  congestion.  One  sometimes 
finds  even  a  narrow  hepatic  dulness  in  the  nipple  line 
with  a  great  increase  in  the  axillary  or  scapular  lines. 
In  one  case  the  lower  border  of  the  liver  may  be 
as  low  as  the  umbilicus;  in  another,  especially  in  front, 
it  may  be  well  inside  the  costal  margin.  Diagnosis 
in  the  latter  type  of  case  is  difficult,  and  depends 
rather  on  tlie  mture  of  the  fever  and  on  the  liistory 
and  general  condition,  than  on  local  signs. 

Splenic  enlargement  may  be  present  even  when 
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there  is  no  malarial  complication.  This  is  rare,  how- 
ever, and  in  uncomplicated  cases  is  seldom  great.  I 
have  seen  splenic  tumour  closely  simulated  by  abscess 
in  the  left  lobe  of  the  liver. 

Varicosity  of  the  epigastric  and  liamiorrlwidal 
veins — -one  or  both  of  them — is  sometimes  discover- 
able. 

(Edema  of  the  feet  and  ascites  are  rare  in  the 
earlier  stages  ;  but  the  former  is  very  usual  towards 
the  termination  of  long-standing  cases. 

Local  cedema  over  one  or  more  intercostal  spaces, 
or  more  extensive  and  involving  the  whole  or  part 
of  the  hepatic  area,  is  sometimes  apparent.  When 
limited  it  is  a  useful  locating  symptom. 

Local  bulging,  if  attended  with  fluctuation,  in- 
dicates the  presence  of  pus  near  the  surface  and  the 
pointing  of  the  abscess.  Usually  this,  when  it  occurs, 
is  in  the  epigasti'ium ;  but  pus  may  burrow  and  lind 
its  way  down  the  flank,  or  among  the  muscles  of  the 
abdominal  wall,  and  open  perliaps  at  a  point  remote 
from  the  abscess  cavity  in  the  liver. 

Friction,  both  pleuritic  and  peritoneal,  is  some- 
times to  be  made  out,  and  is  not  without  its  value  as 
a  localising  symptom. 

Pneumonia,  generally  limited  to  the  base  of  the 
right  lung,  and  of  a  sub-acute  and  persistent  character, 
indicates  contiguity  of  the  abscess  to  the  diaphragm. 
It  is  especially  common  in  those  cases  in  which  the 
abscess  subsequently  ruptures  through  the  lung.  This 
form  of  chronic  pneumonia  is  a  fruitful  source  of  error 
in  diagnosis. 

Chronological  relation  of  the  hepatitis  to  the 
dysenteric  attack. — This  is  most  irregular  and  un- 
certain. In  many  cases  of  dysentery  a  concurrent 
hepatitis  is  manifest  almost  from  the  commencement 
of  the  attack  ;  this  hepatitis  may  not  subside,  but 
pass  directly  to  abscess  formation.  Or  the  initial 
hepatitis  and  dysentery  may  both  subside  apparently, 
but  the  former  may  recur  weeks,  months,  or  even 
years  afterwards,  when,  perhaps,  the  attack  of  dysen- 
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tery  is  almost  forgotten.  Or  there  may  be  no  active 
hepatic  symjDtoms  with  the  dysentery,  hepatitis 
supervening  only  long  after  all  bowel  trouble  has 
passed  away.  In  a  few  cases  no  dysenteric  history 
can  be  elicited  ;  it  is  seldom,  however,  as  has  already 
been  insisted  on,  that  careful  inquiry  fails  to  bring 
put  some  story  of  previous  bowel  disturbance  more 
or  less  urgent.  In  a  few  instances  liver  abscess 
of  tropical  origin  does  not  declare  itself  until  the 
patient  has  been  several  years  resident  in  a  temperate 
climate  and  quite  outside  the  endemic  area. 

The  incidence  of  the  symjotoms  is  equally  variable. 
Some  cases  commence  with  marked  sthenic  fever, 
much  local  pain,  great  tenderness  and  hepatic  en- 
largement, signs  of  suppuration,  as  rigor,  hectic, 
and  local  bulging,  rapidly  supervening.  Others, 
again,  commence  so  insidiously  that  the  patient  can 
hardly  say  when  he  first  began  to  feel  ill  ;  perhaps 
there  may  be  a  history  of  slow  deterioration  of  the 
general  health  during  a  year  or  longer  before  definite 
hepatic  symptoms  show  themselves.  The  former  type 
seems  to  be  the  more  common  in  the  young  and  robust 
new-comer  to  the  tropics  ;  the  latter,  in  the  more  or 
less  cachectic  and  old  resident.  Between  these 
extremes  there  is  endless  variety. 

Duration  of  the  disease.— IAyqt  abscess  may  run 
Its  course  in  three  weeks.  Generally  it  is  an  afiair 
of  several  months.  Sometimes  it  may  run  on  for 
a  year  or  even  longer;  particularly  so  if  it  burst 
through  the  lung  and  drainage  be  imperfect,  in  wliich 
event  the  cavity  may  keep  on  bursting  and  refiUino- 
at  mtervals  for  almost  an  indefinite  period. 

Tcrniiiiations.  —  Aj^art  from  operative  inter- 
ference, liver  abscess  may  terminate  in  various  ways. 
J  t  may  end  m  spontaneous  rupture  leading  to  death 
or  recovery.  Death  may  also  be  brought  about  in 
other  ways— by  the  severity  of  tlie  local  disease;  by 
prolonged  hectic  and  exhaustion  ;  by  concurrent 
dy.sentery  ;  or  by  intercurrent  disease  as  pneumonia, 
pulmonary  abscess,  empyema,  peritonitis.  Eecoverv 
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may  also  ensue  on  the  abscess  becoming  encysted,  or, 
possibly,  absorbed. 

Riipture  of  the  abscess. — Rendu,  in  a  series  of  563 
instances  of  abscess  of  the  liver,  compiled  from  various 
sources,  gives  an  interesting  table  showing  the  direc- 
tion of  rupture  in  159  of  the  cases  which  opened 
spontaneously.  This  table  may  be  summarised  as 
follows  : — 

Rupture  occiu-red  into  the  pericardium  in  1  case  0-13  per  cent. 
J,  pleura  31    ,,      S-o  ,, 

„  lung  59   ,,    10-5  „ 

peritoneum      39    ,,      6'9      ,,  _ 
„  colon  6    „      1  ,, 

stomach  and 

duodenum      8   ,,      1"4  ,, 
hile  ducts  i   „      O'l  „ 


vena  cava  3  ,,  0-5 
kidney   _  2   „     0  3 

lumho-iliac 


region 


1 


From  this  it  will  be  seen  that  about  28  per  cent,  of 
liver  abscesses  rupture  spontaneously,  most  generally 
into  the  lung  or  pleura. 

Rupture  into  the  lung. — If  rupture  takes  place 
into  the  lung  the  abscess  contents  may  be  sud- 
denly discharged,  mouthful  after  mouthful  of  pus 
mixed  with  blood  welling  up  or  being  coughed  up. 
In  a  few  instances,  in  such  circumstances,  death  has 
occurred  suddenly  from  the  flooding  of  the  lungs 
with  pus.  More  commonly  the  discharge  is  efiected 
gradually,  a  few  drachms  being  brought  up  with  each 
cough;  in  the  aggregate  this  discharge  may  amount 
perhaps  to  five  or  ten  ounces  in  the  twenty-four  hours. 
In  favourable  cases  the  daily  amount  expectorated 
o-radually  diminishes  until  all  discharge  ceases  and  the 
patient  recovers.  Frequently,  however,  a  deceptive 
arrest  of  discharge  and  cessation  of  cough  are 
followed  by  a  rise  of  temperature,  which  had  become 
normal  on  the  occurrence  of  rupture.  AVith  this 
there  may  be  a  reappearance  of  the  night  sweats. 
In  a  few  days  cough  and  expectoration  return  as 
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before  and  fever  once  more  subsides.  This  process  of 
alternate  emptying  and  refilling  of  the  abscess  cavity 
may  recur  many  times  before  recovery  finally  takes 
place.  In  some  cases  it  continues  for  months,  and 
may  finally  wear  out  the  patient.  Abscess  may  form 
in  the  lung ;  or  a  sudden  and  fatal  haemoptysis  be 
bi'ought  about  by  ulceration  opening  some  largo 
pulmonary  vessel.  In  some,  expectoration  never 
altogether  ceases  ;  if  accompanied  by  fever  this  per- 
sistency indicates  imperfect  drainage,  or,  possibly,  the 
presence  of  a  second  and  unruptured  abscess. 

Characters  oj  the  expectorated  liver  pus.  —  The 
appearance  of  expectorated  liver  pus  is  almost  pathog- 
nomonic. In  colour  it  is  chocolate  brown  ;  in  con- 
sistence it  is  viscid  and  jelly-like.  It  may  be  streaked 
with  blood ;  sometimes  the  expectoration  may  be 
almost  entirely  pure  blood.  Not  unfrequently  these 
hsemorrhagic  cases  are  regai'ded  and  treated  as  ex- 
amples of  ordinary  hsemoptysis.  Presumably,  in  the 
majority  of  instances,  this  blood  comes  from  the  wall 
of  an  abscess  jarred  and  torn  by  the  succussion  of  the 
harassing  cough.  Under  the  microscope  expectorated 
liver  pus  exhibits  the  appearance  to  be  presently 
described  (p.  456). 

Bupture  into  the  pleura  leads  to  sudden  develop- 
ment of  evidences  of  pleural  effusion,  which,  unless 
relieved  by  drainage,  may,  in  its  turn,  give  rise  to 
all  the  signs  of  empyema,  and  terminate  in  death,  or 
in  rupture  through  the  lung  or  chest  wall. 

Jiupture  into  the  stomach  is  generally  signalised 
by  vomiting  of  the  characteristic  pus  and,  at  all 
events  temporarily,  by  cessation  of  local  symptoms 
and  fever. 

Rupture  into  the  bowel  may  cause  diarrhoea, 
the  pus  more  or  less  altered  appearing  in  the  stool. 
This  is  an  occurrence  tliat  is  frequently  overlooked. 

Rup)ture  into  pericardium,  into  peritoneiom,  or 
into  a  blood-vessel  is  almost  necessarily  and  rapidly 
fatal. 

Rupture  through  the  skin  is  said  to  be  the  most 
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favourable,  though  a  rare,  termination  of  liver 
abscess. 

Mortality.  —  Rouis  (203  cases),  in  Algiers, 
obsei'ved  a  mortality  of  80  per  cent.  ;  Castro  (125 
cases),  in  Egypt,  a  mortality  of  72'5  per  cent,  or, 
excluding  cases  operated  on,  of  76  per  cent.  In  the 
Indian  army,  during  the  period  1891—94  (prior  to 
which  abscess  of  the  liver,  in  the  statistical  returns, 
is  not  separated  from  hepatitis),  and,  presumably, 
including  cases  operated  on,  the  mortality  was  57-7 
per  cent. 

Causes  of  death. — In  Rouis's  162  fatal  cases  the 
causes  of  death  are  stated  as  follows  :  —  Severity 
of  the  local  disease,  or  through  the  associated  dysen- 
tery, 125  ;  bursting  of  the  abscess  into  the  peritoneal 
cavity,  1 2  ;  into  the  pleura,  1 1  ;  gangrene  of  abscess 
wall,  3  ;  peritonitis,  3  ;  pneumonia  from  effusion  of 
liver  pus  into  the  lung,  3  ;  rupture  of  adhesions,  2  ; 
pneumonia,  2  ;  rupture  into  the  pericardium,  1. 

Morbid  anatomy. — It  may  be  inferred  from 
■  the  symptoms  that  in  the  early  stages  of  suppurative 
hepatitis  there  is  general  congestion  and  enlargement 
of  the  liver  ;  in  some  instances  this  condition  may  be 
^  more  or  less  confined  to  one  lobe  or  even  part  of  a 
lobe.  Later,  as  we  know  more  especially  from  obser- 
vations in  cases  that  have  died  from  the  attendant 
dysentery,  one  or  more  greyish,  ill-defined,  antemic, 
circular  patches,  half  to  one  inch  or  thereabouts 
in  diameter,  in  which  the  lobular  structure  of  the 
gland  cannot  be  made  out,  are  formed.  These 
grey  spots  are  very  evident  on  section  of  the  organ. 
A  drop  or  two  of  a  reddish,  gummy  pus  may  be 
expressed  from  the  necrotic  patches — for  such  they 
are.  Still  later,  the  centres  of  the  patches  liquefy,  and 
distinct  but  ragged  abscess  cavities  are  formed.  An 
abscess  thus  commenced  extends  partly  by  molecular 
breaking  down  ;  partly  by  more  massive  necrosis  of 
portions  of  its  wall ;  partly  by  the  formation  of 
additional  foci  of  softening  in  the  neighbourhood  and 
subsequent  breaking  down  of  the  intervening  septa. 
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The  walls  of  such  an  abscess  have  a  ragged  and  rotten 
appearance.  Spherical  on  the  whole,  there  may  be 
one  or  more  diverticula  extending  from  the  main 
cavity  ;  or  contiguous  abscesses  may  break  into  each 
other  and  communicate  by  a  sinus.  Occasionally  a 
thickened  blood-vessel  is  met  with  stretching  across 
the  cavity.  Though  the  pus  and  detritus  lying  on 
the  abscess  wall  are  viscid  and  adhesive,  there  is  no 
notable  exudation  of  lymph  either  lining  the  cavity, 
or  in  the  still  living  liver  tissue  beyond.  There  is 
a  peripheral  zone  of  hyperiemia  ;  beyond  this  zone  the 
gland  may  appear  normal  or  simply  congested 

Number,  size,  and  situation  of  abscesses. — Liver 
abscess  may  be  single  or  multiple.  If  multiple,  thei'e 
may  be  two,  three,  or  many  abscesses.  Zancarol's 
statistics,  applying  to  562  cases,  give  the  proportion 
of  single  to  multiple  abscess  cases  as  three  of  the 
former  to  two  of  the  latter. 

When  single  the  abscess  sometimes  attains  a  great 
size.  Frequently  it  is  as  large  as  a  cocoanut  or  even 
larger;  it  has  happened  that  the  entire  liver,  with 
the  exception  of  a  narrow  zone  of  hepatic  tissue,  has 
been  converted  into  a  huge  abscess  sac.  When 
multiple  the  individual  abscesses  are  generally  smaller, 
ranging  in  size  from  a  filbert  to  an  orange. 

As  might  be  expected  from  considerations  of  the 
relative  size  of  the  part.?,  abscess  is  much  more 
common  in  the  right  than  in  the  left  and  smaller 
lobes.  What  might  be  termed  the  seat  of  election 
is  the  upper  pa,rt  of  the  right  lobe.  Roux 
gives  the  proportions  in  639  cases  as  70-85  per  cent, 
right  lobe,  3  per  cent,  left  lobe,  and  0-3  j^er  cent, 
lobus  .spigelii. 

Adhesions  to  surrounding  organs  are  frequently, 
though  not  invariably,  formed  as  the  abscess  ap- 
proaches the  surface  of  the  liver.  In  this  way  the 
danger  of  •  intraperitoneal  extravasation  is  usually 
averted. 

Pulmonary  injlamvialion  and  abscess  from  escape 
of  liver  pus  into  the  lungs  are  sometimes  discovered 
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fost-moTtfini.  Generally  the  pulmonai-y  abscess  com- 
municates with  the  mother  al)scess  in  the  liver  liy 
a  --iniill  o)'eiiii!g  111  the  d i.iplnaLiiu. 

Liver  pus.  —  As  already  mentioned,  tlie  naked- 
eye  appearaiict'  ol:  li\  er  pus  is  peculiar.  When  newly 
evacuated  it  is  usually  chocolate-coloured  and  streaked 
with,  or  mixed  with  larger  or  smaller  clots  or  streaks 
of  blood,  and  here  and  there  with  streaks  of  a  clear 
mucoid  material.  It  is  so  thick  and  viscid  that  it 
will  hardly  soak  into  the  dressings  ;  but  lies  on  the 
surface  of  the  gauze  like  ti'eacle  on  bread,  spreadmg 
out  between  the  skin  and  the  dressing,  and  finding  its 
way  past  the  edge  of  the  latter  rather  than  jjeuetrat- 
iug  it.  When  quite  fresh,  here  and  there  little 
islands  of  what  may  be  described  as  laudable  pus 
may  be  made  out  in  the  brown  mass.  Sometimes  it 
contains  considerable  pieces  of  necrotic  tissue.  Occa- 
sionally, from  admixture  of  bile,  the  abscess  contents 
are  green-tinged.  Liver  purulage  has  always  a  pecu- 
liar mawkish  odour ;  it  is  rarely  offensive,  unless 
the  abscess  lie  near  the  colon,  in  which  case  it  may 
have  a  faecal  odour.  Under  the  microscope  many 
blood  corpuscles  are  discoverable,  besides  much  broken- 
down  liver  tissue,  large  granular  pigmented  spherical 
cells,  debris,  oil  globules,  htematoidin  crystals,  and, 
occasionally,  Charcot-Leyden  crystals,  amoebse,  leu- 
cocytes, and  the  ordinary  pyogenic  bacteria. 

Amoeba  coli  and  jjyog/enic  organisms. — According 
to  my  experience  of  tropical  abscess  of  the  liver 
seen  in  England,  Amoeba  coli  can  be  detected  in  con- 
siderably over  half  the  cases.  This  agrees  with 
Kartulis's  experience  in  Egypt,  and  that  of  others 
elsewhere.  Rogers  concludes  from  a  careful  examina- 
tion of  scrapings  from  the  walls  of  a  lai'ge  number  of 
liver  abscesses  in  Calcutta,  that  the  amiuba  is  always 
present.  I  have  observed  in  a  good  many  instances 
in  which  I  have  failed  to  detect  the  amosba  in  the 
aspirated  liver  pus,  or  in  the  pus  which  escaped  at  the 
time  of  operation,  that  the  parasite  appeared,  often  in 
great  profusion,  four  or  five  days  later  in  the  discharge 
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from  the  drainage-tube.  I  have  seen  them  in  these 
circuiiistancesin  strings  of  eight  or  ten  ;  the  string-like 
arrangement  suggesting  tiiat  they  iiati  developed  in 
some  tube,  suuli  as  a  blood  or  bile  vessel.  Tlie  amcelife 
per.-sisL  in  die  iliscliaige  until  the  abscess  has  liealed. 
it  is  justitiable  to  inter  from  the  absence  of  amcebte  in 
the  pus  constituting  what  might  be  called  the  body  of 
the  abscess,  and  their  appearance  in  the  pus  coming 
from  the  walls  of  the  abscess  a  few  days  later,  that  the 
habitat  of  the  parasite  is  not  so  much  the  pus  occupying 
the  general  abscess  cavity  as  that  immediately  in 
contact  vvitli  the  wall  and  the  breaking-down  tissues 
themselves.  This  is  an  inference  entirely  in  harmony 
with  Councilman  and  Lafleur's  demonstration,  con- 
firmed by  iVlarshall,  of  the  parasite  in  the  still  living 
tissues  around  the  abscess.  In  my  experience  the 
presence  of  the  amoeba  does  not  affect  prognosis 
unfavourably.  Latieur  says  it  does  :  I  cannot  agree 
with  him,  as  I  have  many  times  seen  amoebic  liver 
abscess  recover  completely  and  rapidly  after  operation. 

Other  protozoa  have  been  found  in  liver  pus. 
Thus,  both  Grimm  and  Berndt  have  found  numerous 
active  flagella-like  organisms  therein.  Some  time 
ago,  in  the  expectorated  pus  from  a  liver  abscess 
discharging  through  the  right  lung,  I  found  a  ciliated 
infusorian  resembling  Balantidiim  coli. 

In  the  pus  of  a  large  proportion  of  liver  abscesses, 
both  microscopic  examination  and  culture  may  fail  to 
detect  the  usual  pyogenic  micro-organisms.  To  har- 
monise this  well-established  fact  with  modern  views 
on  the  pause  and  nature  of  the  suppurative  process, 
it  has  been  suggested  that,  though  in  these  sterile 
abscesses  micro-organisms  had  originally  been  present, 
they  had  subsequently  died  out.  This  view  receives 
a  measure  of  support  from  the  fact  that  in  a  propor- 
tion of  instances  there  is  no  difficulty  in  demonstrat- 
ing in  the  pus  the  ordinary  pyogenic  bacteria  and, 
sometimes,  the  Bacterium,  coli  commune.  It  by  no 
means  follows  from  this,  however,  that  bacteria  are  a 
necessary  factor  in  the  production  of  all  liver  abscesses. 
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Encystment. — In  rare  instances  the  pus  of  liver 
abscess,  instead  of  possessing  the  chocolate  colour 
and  viscid  consistency  described  above,  is  yellow  and 
creamy.  This  is  particularly  the  case  when  the 
abscess  becomes  encysted — an  occasional  event.  The 
walls  of  these  encysted  abscesses  are  thick,  smooth, 
resistant,  and  fibrous.  In  time  their  contents 
become  cheesy,  and  ultimately  cretified  ;  in  the 
latter  event  the  cyst  shrivels  up  and  contracts  to  a 
small  size. 

Patliolog-y.— The  pathology  of  liver  abscess  has 
been  a  fruitful  source  of  speculation  and  controversy. 
Much  confusion  has  crept  into  the  question  from 
attempts  to  separate,  eetiologically  and  pathologically, 
multiple  from  single  liver  abscess.  The  former  is 
often  called  "  pysemic  abscess "  or  "  dysenteric 
abscess,"  and  has  been  set  down  as  being  the  peculiar 
sequel  of  dysentery  ;  the  latter  has  been  called  and 
considered  the  "  tropical  abscess  "  par  excellence,  and 
regai-ded  as  idiopathic  and  entirely  unconnected  with 
dysentery. 

As  already  pointed  out,  a  careful  examination  of 
cases  and  statistics  shows  that  both  forms  of  abscess, 
single  and  multiple  alike,  are,  in  the  vast  majority 
of  instances,  clearly  associated  with  dysentery.  The 
dysenteric  association,  therefore,  will  not  hold  as  a 
basis  of  classification  and  distinction.  In  their 
respective  clinical  histories,  in  their  symptoms,  in 
the  characters  of  their  walls  and  contents,  in  the 
frequent  presence  of  Amoeba  coli,  single  and  multiple 
abscesses  are  practically  identical.  The  only  difi'er- 
ence  betweeii  them  is  a  numerical  one — also  a  cir- 
cumstance quite  inadequate  to  base  a  doctrine  of 
specific  distinction  upon. 

The  view  which  I  incline  to  hold  on  this  subject 
has  already  been  partly  indicated  in  the  section  on 
{etiology.  There  are  two  factors  which  are  princi- 
pally concerned  in  the  jJi'od  action  of  liver  abscess  : 
(1)  the  predisposing — weakening  of  the  resistive 
faculty  of  the  liver  by  chronic  congestion  or  tissue 
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degeneration,  and,  perhaps,  other  subtle  changes 
brouglit  about  by  a  combination  of  climatic,  dietetic, 
and  other  tropical  conditions;  (2)  the  exciting — 
some  micro-organism,  streptococcus,  staphylococcus. 
Bacterium  coli  commune,  amoeba,  or  other  parasite 
which,  coming  from  the  ulcerated  dysenteric  colon, 
or  by  way  of  the  portal  circulation  (Marshall  has 
recently  demonstrated  Amoeba  coli  in  a  thrombus  in 
a  branch  of  this  vessel),  gains  access  to  the  liver  and 
proliferates  in  the  weakened  tissues.  In  at  least 
90  per  cent,  of  cases  the  pyogenic  micro-organism  is 
derived  from  dysenteric  processes  in  the  colon. 
Whether  the  resulting  abscess  be  single  or  multiple 
is  more  or  less  a  matter  of  accident.  If  the  weakened 
liver  is  efficiently  inoculated  at  one  point  only,  there 
is  only  one  abscess  ;  if  at  many  points,  then  there  is 
multiple  abscess.  This  is  virtually,  in  a  sense,  Budd's 
theory  expressed  in  modern  terms. 

An  apparently  weighty  objection  to  this  view  is 
sometimes  urged.  Why,  it  is  asked,  if  liver  abscess 
be  the  result  of  septic  absorption  from  a  dysenteric 
ulcer,  is  it  not  a  common  sequel  of  typhoidal  or  of 
tuberculous  ulceration  in  the  tropics  1  Macleod  has 
met  this  objection  very  ingeniously  and,  I  believe,  to 
a  certain  extent,  correctly.  He  points  to  the  fact 
that  typhoidal  and  tuberculous  ulcerations  ai'e  surface 
lesions  unattended  with  abscess  formation  in  the  wall 
of  the  bowel.  In  their  case  there  is  free  escape  of 
the  products  and  germs  of  ulceration  ;  whereas  in 
dysenteric  lesions,  in  addition  to  the  superficial 
ulceration,  there  is  often  what  is  really  abscess  for- 
mation with  burrowing  and  retention  of  pus  below 
the  mucous  membrane,  and  therefore  great  liability 
to  entrance  of  micro-organisms  into  the  radicles  of 
the  portal  vein.  Liver  abscess,  therefore,  according 
to  this  view,  is  a  pyajmic  process.  Often,  however, 
it  must  be  confessed,  the  dysentery  preceding  liver 
abscess  appears,  judging  from  the  symptoms,  to  be  of 
the  catarrhal  rather  than  of  a  more  severe  type. 

To  what  extent  Amoeba  coli  is  concerned  as  an 
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occasional,  or  even  common,  cause  of  liver  abscess  it 
is  as  yet  impossible  to  state.  But  if  we  watch  the 
movements  of  this  animal  on  the  warm  stage  ;  and  if 
we  I'efiect  that  it  lives  and  wauders  about  in  the 
same  very  active  way  among  the  structures  forming 
the  walls  of  the  liver  abscess,  and  even  in  what  are 
comparatively  sound  tissues,  preceding,  as  it  were, 
the  suppuration ;  and  consider  that  it  lives  at  the 
expense  of  these  tissues,  it  is  hard  to  resist  the  con- 
clusion that  the  amceba  operates  as  a  disintegrating 
and  irritating  agency.  Kartulis  suijgests  that  it  may 
act  merely  as  a  carrier  of  pus-forming  bacteria. 
Others  maintain  that  it  is  a  harmless  epiphenoraenon, 
incapable  in  any  way  of  inducing  pus-forraation. 

Calmette,  in  view  of  the  frequency  with  which  he 
and  others  have  found  liver  abscess  to  be  sterile, 
suggests  that  the  exciting  agency  is  of  a  chemical 
nature,  some  irritating  liquefying  body  derived  from 
the  decomposition  processes  going  on  on  the  surface 
of  the  dysenteric  idcer. 

Diag'iiosis. — Of  all  the  grave  tropical  diseases 
none  is  so  frequently  overlooked  as  abscess  of  the 
liver.  Acute  sthenic  cases  are  readily  enough  recog- 
nised ;  not  so  the  insidious  asthenic  cases.  The 
novice  in  tropical  practice  is  some  time  in  realising 
that  grave  disease  of  so  important  an  oi'gan  as  the 
liver  may,  for  a  long  time,  be  unattended  with  urgent 
symptoms,  whether  local  or  constitutional,  or  both. 

The  most  common  mistakes  in  diagnosis  are  : 
(1)  Failure  to  recognise  the  presence  of  disease  of 
any  description,  even  when  an  enormous  abscess  may 
occupy  the  liver.  (2)  Misinterpretation  of  the  sig- 
nificance and  nature  of  a  basic  jjneumonia — a  con- 
dition so  often  accompanying  suppurative  hepatitis. 
(3)  Attributing  the  fever  symptomatic  of  liver 
abscess  to  malaria.  (4)  Mistaking  other  diseases 
for  abscess  of  the  liver  and  vice  versd — for  example, 
hepatitis  of  a  non-suppui'ative  nature,  such  as  that 
attending  malarial  attacks ;  suppurative  hepatitis 
before  the  formation  of  abscess ;  syphilitic  disease  of 
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the  liver— softening  gummata,  which  are  often  at- 
tended with  fever  of  a  hectic  type  ;  pylephlebitis  ; 
suppurating  hydatid  ;  gall-stone  and  inflammation 
of  the  gall-bladder ;  subphrenic  abscess  ;  abscess  of 
the  abdominal  or  thoracic  wall ;  pleurisy  ;  encysted 
empyeuia  ;  pyelitis  of  the  right  kidney  ;  pernicious 
ausemia ;  leucocythiemia  ;  scurvy  and  similar  blood 
diseases  associated  with  enlargement  of  the  liver  ; 
ulcerative  endocarditis.  Any  of  these  may  be 
attended  with  fever  of  a  hectic  type,  increased  area 
of  hepatic  percussion  dulness,  and  pain  in  or  about 
the  liver. 

Many  times  a  correct  diagnosis  can  be  arrived  at 
only  by  repeated  and  careful  study  of  the  case  in 
all  its  aspects.  Golden  rules  in  tropical  practice  are 
to  think  of  hepatic  abscess  iu  all  cases  of  progressive 
deterioration  of  health  ;  and  to  suspect  liver  abscess 
in  all  obscure  abdominal  cases  associated  with  even- 
ing rise  of  temperature,  and  this  particularly  if  there  be 
enlargement  or  pain  in  the  liver,  leucocytosis,  and  a 
history  of  dysentery — not  necessarily  recent  dysentery. 
If  doubt  exists,  there  should  be  no  hesitation  in  having 
early  recourse  to  the  aspirator  to  clear  up  diagnosis. 

As  bearing  on  prognosis,  apart  from  the  risk  from 
sudden  rupture  in  some  untoward  direction,  to  over- 
look abscess  of  the  liver  is  a  much  graver  error  than 
to  mistake  some  other  disease  for  liver  abscess  ;  for 
the  chances  of  recovery  from  operation  are  pro- 
portionately prejudiced  by  every  day's  delay. 

Low  pneumonia  of  the  right  base  in  a  tropical 
patient  should  always  be  regarded  with  suspicion  ;  in 
most  instances  it  means  abscess  of  the  subjacent 
liver. 

Perhaps  the  most  common  error  is  to  regard  the 
hectic  of  liver  abscess  as  attributable  to  malaria. 
The  regularity  with  which  the  daily  fever  recurs,  the 
daily  chilliness  or  even  rigor  coming  on  about  the 
same  hour,  the  profuse  sweating,  and  other  circum- 
stances so  compatible  with  a  diagnosis  of  malaria,  all 
contribute  to  this  mistake.    So  common  is  the  error 
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that  Osier  says  he  haixUy  ever  meets  with  a  case  of 
liver  abscess  which  has  not  been  drenched  with 
quinine.  My  experience  is  the  same.  I  have  seen 
medical  men  make  this  mistake,  not  only  in  their 
patients,  but  in  their  own  persons.  If  carefully  con- 
sidered, there  are  several  circumstances  which  should 
obviate  so  serious  an  error.  (1)  No  uncomplicated 
ague  resists  quinine  in  full  doses.  (2)  In  malaria, 
if  the  liver  be  enlarged  the  spleen  is  still  more  so ; 
the  I'evei'se  is  the  case  in  liver  abscess.  (3)  The  malaria 
parasite  cannot  be  found  in  the  blood  in  non- 
malarial  hepatitis.  (4)  In  liver  abscess  the  fever  is 
almost  invariably  an  evening  one  ;  in  malaria  it  most 
frequently  comes  on  earlier  in  the  day.  (5)  Quo- 
tidian periodicity,  contrary  to  what  is  the  case  with 
tertian  or  quartan  periodicity,  is  by  no  means 
pathognomonic  of,  or  peculiar  to,  malaria.  (6)  The 
almost  invariable  history  of  antecedent  dysentery,  oi', 
at  least,  of  bowel  complaint,  in  liver  abscess. 

To  mistake  other  forms  of  suppuration  for  liver 
.abscess  is  of  no  great  moment,  because  in  many  of 
the  suppurative  diseases  just  enumerated  the  treat- 
ment is  the  same  as  for  liver  abscess,  and  no  bad 
result  need  be  looked  for  if  diagnosis  is  not  quite 
accurate.  A  more  serious  error,  however,  is  to  over- 
look the  presence  of  leucocythjemia,  pernicious  anaemia, 
or  scurvy,  and  to  proceed  to  aspirate  an  enlarged  liver 
on  the  supposition  that  the  symptoms  arise  from 
abscess.  Fatal  intraperitoneal  hsemorrhage  from  the 
puncture  has  been  known  to  ensue  in  such  cii'cum- 
stances.  If  any  doubt  exists  on  this  point,  a  micro- 
scopic examination  of  the  blood  should  be  made 
before  proceeding  to  explore. 

A  point  to  note  in  exploring  is,  that  when  the 
instrument  enters  the  liver,  an  up-and-down  j^endulum- 
like  movement  will  be  communicated  to  the  outer 
extremity  of  the  needle  in  harmony  with  tlie  rising 
and  falling  of  the  organ  in  respiration.  If  the  needle 
does  not  exhibit  this  movement,  its  point  may  be  in 
an  abscess  cavity,  but  this  abscess  is  not  in  the  liver. 
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TlX'atiiieiit. — Hepatitis  which  has  not  proceeded 
to  abscess  formation  should  be  treated,  in  the  absence 
of  dysentery,  with  free  purging  by  the  sulphates, 
massive  hot  poultices,  low  diet,  and  rest  in  bed.  If 
there  be  much  pain,  relief  may  be  atforded  by  either 
wet  or  dry  cupping  over  the  livei^,  or  by  leeches 
around  the  anus.  Ammonium  chloride,  in  twenty -grain 
doses  three  times  a  day,  is  usually  prescribed.  If 
dysentery  be  present,  the  case  should  be  treated  with 
fall  doses  of  ipecacuanha,  repeated  once  or  twice  a  day 
for  two  or  three  days  or  longer,  or  by  a  cautious 
use  of  the  purgative  sulphates,  and  by  poultices,  rest, 
and  low  diet. 

When  the  occurrence  of  rigor,  or  the  development 
of  hectic,  or  the  appearance  of  local  bulging,  or  the 
persistency  of  the  fever  and  of  the  local  symptoms, 
give  grounds  for  suspecting  that  abscess  has  formed, 
active  medication  must  be  su.spended,  a  somewhat 
improved  dietary  prescribed,  and  measures  taken 
without  unnecessary  delay  to  locate  by  means  of  the 
aspirator  the  position  of  the  pus. 

When  he  proceeds  to  use  the  aspirator,  the  surgeon 
must  be  prepared  to  open  and  drain  the  abscess  if  pus 
be  discovered  ;  once  diagnosis  is  established,  nothing 
is  gained  by  delay.  By  proceeding  to  open  the  abscess 
at  once  the  shock  of  a  double  operation  is  avoided,  and 
only  one  administration  of  the  anaesthetic  is  required. 

To  facilitate  aspiration,  as  well  as  the  subsequent 
operation  if  such  should  be  found  to  be  necessary, 
the  patient  ought  invariably  to  be  placed  under 
an  anaesthetic.  Unless  in  very  special  and  excep- 
tional circumstances,  it  is  a  mistake  to  attempt 
exploration  without  this,  for  the  surgeon  ought  to 
proceed  with  deliberation  and  to  feel  himself  at 
liberty  to  make  as  many  punctures  as  he  may  tliink 
nece.ssary.  A  medium-  or  full-sized  aspirator  needle 
should  be  used,  as  owing  to  the  nature  of  the  pus 
it  may  not  flow  through  a  cannula  of  small  bore. 

If  there  ai'e  localising  signs,  such  as  a  tender  spot, 
a  fixed  pain,  localised  bulging,  localised  pneumonic 
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crepitus,  pleuritic  or  peritoneal  friction,  these 
should  be  taken  as  indicating,  with  some  probability, 
the  seat  of  the  abscess  and  the  most  promising  sjiot 
for  the  exploratory  puncture.  If  none  of  these 
localising  signs  are  present,  then,  considering  the  fact 
that  the  majority  of  liver  abscesses  are  situated  in  the 
upper  and  back  part  of  the  right  lobe,  the  needle 
should,  in  the  first  instance,  be  inserted  in  the  axillary 
line  in  the  eighth  or  ninth  interspace,  about  an  inch 
or  an  inch  and  a  half  from  the  costal  margin  and  well 
below  the  limit  of  the  pleura.  The  instrument  should 
be  carried  in  a  direction  inwards  and  slightly  upwards 
and  backwards  and,  if  found  necessary,  to  its  full 
extent.  If  pus  be  not  struck  the  needle  must  be 
slowly  withdrawn,  a  good  vacuum  being  maintained 
the  while  in  case  the  abscess  has  been  transfixed  and 
the  point  of  the  needle  lodged  in  the  sound  tissue 
beyond.  No  pus  appearing  in  the  aspirator,  the 
remainder  of  the  dull  hepatic  area  must  be  system- 
atically ex23lored,  both  in  front  and  behind,  regard 
being  had  to  the  lung  and  pleura  on  the  one  hand, 
and  to  the  gall-bladder,  large  vessels,  and  intestine 
on  the  other.  The  peculiar  colour — often  like  dirty 
brown  thick  blood — of  liver  pus  must  not  be  allowed 
to  deceive  the  operator  into  thinking  that  he  has  failed 
to  strike  the  abscess.* 

At  least  six  punctures  should  be  made  before  the 
attempt  to  find  pus  is  abandoned.  Provided  there  is 
complete  absence  of  bi'eath  sounds,  of  vocal  fremitus 
and  resonance  over  the  lower  part  of  the  right  lung, 
and  pus  has  not  been  reached  from  lower  down,  then 
the  pleura  or  lung  may  be  disregarded  and  puncture 
made  anywhere  below  the  line  of  the  nipple  and  angle 
of  the  scapula,  or  wherever  the  physical  signs  suggest. 

The.  surgeon  should  be  encoui'aged  to  make  early 

*  I  have  seen  the  peculiar  brownish  fluid  resulting  from  the 
action  on  blood  of  the  carbolic  lotion  that  had  been  used  to 
sterilise  the  exploring  syringe  mistaken  for  pus.  To  obviate  so 
grave  a  mistake,  tlie  exploring  syringe  should  be  washed  out 
with  boiled  water  before  use. 
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use  of  the  aspirator  by  the  fact  that  its  employment, 
even  where  no  pus  is  discovered,  is  not  unfrequently 
followed  by  rapid  improvement  in  all  the  symptoms ; 
many  such  cases  are  on  record.  Hepatic  phlebotomy, 
as  Dr.  George  Harley  designated  the  removal  from  the 
liver  of  a  few  ounces  of  blood  by  the  aspirator  needle, 
is  a  measure  of  proved  value  in  hepatitis.  With  due 
care,  risk  from  hsemorrhage  is  small ;  it  is  very  small 
indeed  in  comparison  with  the  risk  of  allowing  an 
hepatic  abscess  to  remain  undiscovered  and  unopened. 

It  is  hardly  necessary  to  add  that  strict  aseptic 
precautions,  in  the  way  of  purifying  the  patient's 
skin,  the  surgeon's  hands,  and  all  instruments,  must 
be  carefully  observed! 

Operations  for  abscess  of  the  liver. — The  following 
is  the  operation  usually  practised  by  English  surgeons. 
It  is  substantially  that  described  by  Mr.  Godlee  in 
British  Medical  Journal  of  January  11th,  1890, 
to  which  the  reader  is  referred  for  many  valuable 
details  and  practical  hints. 

If  pus  is  struck  below  the  costal  border,  the 
aspirator  needle  being  left  in  situ  as  a  guide,  the 
abdominal  wall  is  incised  down  to  the  peritoneum. 
A  three-inch  incision  will  give  plenty  of  room.  If  firm 
adhesions  be  discovered,  a  sinus  forceps  is  at  once 
run  along  the  needle,  and  pushed  through  the  inter- 
vening liver  tissue  and  into  the  absces§.  The  aspirator 
cannula  is  now  removed,  and  the  blades  of  the  forceps 
are  opened  sufficiently,  as  it  is  being  withdrawn,  to 
make  a  wound  in  the  liver  big  enough  to  admit  the 
fore-finger,  which  must  now  be  inserted  and  moved 
about  so  as  to  enlarge  the  wound  and  to  gain  some 
idea  as  to  the  size  and  direction  of  the  cavity  of  the 
abscess.  A  rubber  drainage-tube,  about  as  large  as  the 
finger,  and  provided  with  a  flnjige,  is  cut  to  a  suitable 
length,  and  carried  by  means  of  the  forceps  to  the 
back  of  the  abscess.  The  abscess  is  th(-n  allowed  to 
empty  itself.  When  jnis  no  longer  flows  freely,  a 
massive  antiseptic  dressing  is  ai)plied  and  fiiinly 
secured  by  a  broad  binder  or  many-tailed  bandage. 
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If,  after  division  of  the  abdominal  wall,  no  reliable 
adhesions  be  discovered  between  this  and  the  liver, 
the  capsule  of  the  latter  must  be  securely  attached 
to  the  former  by  a  double  circle  of  stitches.  The 
abscess  is  then  to  be  opened,  as  above  described,  with 
sinus  forceps.  After  stitching,  some  surgeons  prefer 
before  opening  the  abscess  first  to  stuff  the  wound 
in  the  abdominal  wall  with  iodoform  gauze,  and  to 
wait  for  a  day  or  two  for  adhesions  to  form.  Others 
stuff  the  wound  with  gauze  without  previous  stitching. 

Should  the  abscess  be  struck  through  an  inter- 
costal space,  and  if  the  latter  be  not  deemed  suffi- 
ciently wide  to  admit  of  manipulation  and  free 
drainage,  a  couple  of  inches  of  rib  had  better  be 
excised.  The  diaphragm  may  then  be  stitched  to 
the  thoracic  wall  or,  better,  to  the  skin  as  well,  when 
the  abscess  may  be  opened  with  forceps.  To  stitch 
the  capsule  of  the  liver  to  the  diaphragm  is  a  some- 
what ditficult  proceeding  ;  but  if  there  are  no  reliable 
adhesions  it  had  better  be  attempted,  especially  if  the 
opening  is  to  be  made  through  a  part  of  the  Uver 
covered  by  peritoneum.  If  by  any  chance  the  pleura 
is  opened  during  the  operation,  pneumothorax  will 
result  an  unfortunate,  but  not  necessarily  a  serious, 
contiilgency.  In  this  case  the  hole  in  the  pleura 
must  be  carefully  stitched  in  such  a  way  that  the 
pleural  cavity  is  completely  cut  off  before  the 
diaphragm  is  divided  and  the  abscess  opened.  Tus 
must  not  on  any  account  be  allowed  to  enter  the 
pleural  cavity ;  this,  owing  to  the  aspirating  mlluence 
of  inspiration,  it  would  readily  do  if  the  smallest  hole 
should  remain  patent.  The  young  surgeon  would  do 
well  to  practise  these  operations  on  the  dead  body, 
and  fauiiliarise  himself  with  the  relations  of  the 
various  structures  they  involve. 

Some  operators  of  experience  completely  ignore 
the  absence  of  peritoneal  adhesions,  and,  even  in 
these  circumstances,  open  the  abscess  without  pre- 
vious stitching  of  peritoneal  surfaces.  The  risk  and 
dant^er  of  escape  of  pus  into  the  peritoneal  cavity, 
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fchey  hold,  is  very  small  if  free  drainage  to  the  outside 
is  secured.  Dr.  Neil  Macleod  considers  that,  in  the 
circumstances,  stitches  will  not  hold  in  the  soft  and 
inflamed  liver  tissue  ;  he  also  considers  that,  in  the 
event  of  the  incision  having  to  be  made  in  the  thoracic 
wall,  removal  of  part  of  a  rib  is  unnecessary.  On 
account  of  the  liability  of  a  rubber  drainage-tube  to 
become  nipped  when  the  emptying  sac  causes  a  want 
of  correspondence  between  the  wound  in  the  abdom- 
inal or  thoracic  wall  and  that  in  the  liver,  and,  also, 
on  account  of  facility  of  introduction  during  the  sub- 
sequent dressings,  this  operator  uses  metal  drainage- 
tubes  of  suitable  lengths — four  inches,  three  and  a 
quarter  inches,  two  and  a  half  inches,  and  one  and 
three-quarter  inches — with  an  oval  lumen  of  four- 
tenths  by  three-tenths  of  an  inch.  These  tubes  he 
introduces  by  means  of  a  special  guide. 

Tlie  author's  method. — The  following  easy,  rapid, 
and  efficient  method  of  operating  on  abscess  of  the 
liver  I  have  frequently  practised,  and  can  recom- 
mend. The  necessary  apparatus  (Fig.  56),  which  can 
be  made  by  native  workmen,  consists  of  a  large  trocar 
and  cannula  (a),  four  to  five  inches  long,  by  three- 
eighths  of  an  inch  in  diameter  ;  a  steel  stilette  {h)  at 
least  fourteen  inches  in  length  ;  two  metal  buttons  {c,d) 
a  quarter  of  an  inch  at  their  greatest  diameter,  with 
long  (half-inch),  hollow,  roughened  necks  into  which 
the  ends  of  the  stilette  fit  loosely  ;  six  inches  of  half- 
inch  stout  drainage  tubing  (e).  While  the  ends  of  the 
drainage  tubing  are  held  and  well  stretched  by  an 
assistant,  they  are  firmly  lashed  to  the  stem  of  the 
buttons,  over  tlie  ends  of  the  shorter  {d)  of  which,  for 
additional  security,  the  tubing  is  also  tied  (e).  Two 
large  holes,  to  provide  for  free  drainage,  are  then  cut 
close  to  one  end  of  the  drainage-tube.  The  tube  is 
then  mounted  on  the  stilette  by  inserting  one  end  of 
the  latter  throngh  one  of  the  drainage  holes  and 
lodging  it  in  the  lioUow  neck  of  tlie  distal  button  (c), 
and  thereafter  so  stretching  the  rubber  that  the  other 
end  of  the  stilette  can  be  inserted  into  the  neck  of  the 
E  E  2 


468 


Abscess  of  the  Liver. 


other  button  {d).  When  thus  stretched,  the  drainage- 
tube  should  be  capable  of  passing  easily  through  the 
cannula.  The  apparatus  being  thus  prepared  and 
rendered  thoroughly  aseptic  by  soaking  in  carbolic 
lotion,  and  the  position  and  depth  of  the  abscess 
having  been  carefully  ascertained  by  means  of  the 


Fig.  56.-Apparatus  for  operation  for  abscess  of  tlie  liver,  (a  and  6  reduced.) 

aspirator  and  noted,  the  aspirator  is  withdrawn  and 
an  incision  about  an  inch  in  length  made  with  a 
scalpel  through  the  skin  at  the  site  of  the  puncture. 
The  trocar  and  cannula  are  then  thrust  into  the 
abscess  and  the  trocar  is  withdrawn.  After  allowing 
a  small  quantity  of  pus  to  escape,  so  as  to  relieve  any 
tension  that  may  be  present  in  the  abscess  sac,  the 
stretched  drainage-tube,  perforated  end  first,  is 
slipped  into  the  cannula  and  carried  to  the  back 
of  the  abscess.    Holding  the  stretched  drainage-tube 
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firmly,  and  maintaining  it  carefully  in  contact  with 
the  back  of  the  abscess  with  one  hand,  the  cannula 
is  withdrawn  with  the  other.  Still  grasping  the 
drainage-tube  firmly,  the  button  on  the  free  end  of 
the  apparatus  is  slipped  ofl'  the  stilette,  the  end  of 
which  is  made  to  perforate  the  drainage-tube  close  to 
the  button.  This  it  readily  does,  and  the  drainage- 
tube  is  allowed  slowly  to  resile  towards  the  fixed  end, 
still  held  in  contact  with  the  back  of  the  abscess. 
When  the  drainage-tube  has  completely  contracted, 
the  stilette  is  withdrawn.  The  drainage-tube  is  now 
transfixed  with  a  safety-pin  inserted  close  to  the  skin, 
and  the  superfluous  tubing  cut  off!  Pus  flows  freely 
from  the  tube,  which  now  firmly  plugs  the  wound 
in  the  abdominal  wall  and  liver,  and  bridges  the 
peritoneal  cavity.  When  the  abscess  has  nearly 
emptied  itself  the  usual  antiseptic  dressing  is  applied. 
In  operating  through  the  thoracic  wall,  if  deemed 
desirable,  part  of  a  rib  may  be  excised  before  the 
trocar  is  introduced. 

I  claim  for  this  operation  that  it  is  ea.sily  done, 
and  that  it  may  be  undertaken  by  the  merest  tyro'  in 
surgery  and  in  the  absence  of  skilled  assistance  ;  that 
there  is  no  risk  from  bleeding ;  that,  the  peritoneum 
being  briJged  across  by  the  drainage-tube  which  is 
securely  grasped  by  the  liver  tissue,  there  is  no  risk 
of  escape  of  pus  into  the  peritoneal  cavity  ;  that  in  a 
very  short  time  lymph  is  effused  around  the  tube, 
giving  additional  security  when,  after  a  time,  the 
tube  has  become  loose ;  that,  if  deemed  necessary,  a 
larger  drainage-tube,  by  stretching  it  on  the  stilette 
in  the  same  way  as  described,  can  be  substituted  for 
the  half-inch  tube  ;  that  an  abscess  deep  in  the  liver 
can  be  as  readily  opened,  and  with  as  little  risk,  as 
one  lying  near  the  surface ;  that  the  shock  is  much 
less  than  in  the  cutting  and  tearing  operation  ;  that 
there  is  no  risk  of  pneumothorax  should  the  pleural 
cavity  be  traversed  ;  and  that  the  drainage  obtained 
is  equal  to  that  secured  by  any  other  method  of 
operating.     Several   of   my  surgical  friends  have 
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adopted  this  method  of  opei-ating,  and  have  expressed 
great  satisfaction  with  the  ease  with  which  it  is  per- 
formed, and  with  the  results. 

Other  operations.  —  Some  Continental  surgeons 
recommend  extensive  incision  of  the  liver,  using  a 
Paquelin's  knife  with  the  view  of  minimising  bleed- 
ing. Zancarol,  for  example,  advises  that  the  hepatic 
and  integumental  incisions  should  extend  the  whole 
breadth  of  the  abscess  cavity,  which  he  mops  out 
and  stuffs  with  iodoform  gauze.  Certain  French 
surgeons  recommend  scraping  the  abscess  ca\'ity ; 
most  practise  irrigation  with  some  antiseptic  fluid. 
These  methods  do  not  find  favour  with  English  or 
Indian  surgeons. 

The  method  of  opening  the  abscess  by  caustics, 
formerly  much  in  vogue,  is  now  abandoned ;  equally 
so  another  method,  also  foi'merly  employed — namely, 
that  of  leaving  a  rigid  trocar  in  the  wound. 

Treatment  after  operation. — For  the  first  few  days 
after  a  liver  abscess  has  been  opened  the  discharge  is 
considerable,  and  the  dressing  may  have  to  be  changed 
frequently.  Very  soon,  however,  should  the  case  do 
well,  the  discharge  rapidly  diminishes,  and  the  dressing 
requires  renewal  only  every  other  day  or  every  three 
or  four  days.  During  the  first  week  the  drainage- 
tube,  pro\ided  it  be  acting  efficiently,  should  not  be 
disturbed,  more  particularly  as  it  may  be  difficult 
to  replace.  Later,  it  may  be  removed  and  cleaned, 
and  when  discharge  has  practically  ceased,  cautiously 
shortened;  it  is  a  great  mistake,  however,  to  begin 
shortening  the  tube  before  it  is  being  pushed  out,  or 
so  long  as  there  is  any  appreciable  discharge.  If 
there  is  the  slightest  indication,  such  as  rise  of  tem- 
perature, that  pus  is  being  retained,  the  drainage  must 
be  rectified  and  the  sinus,  if  necessary,  dilated  with 
forceps  and  finger,  and  a  full-sized  drainage-tube 
introduced  as  far  as  it  will  go.  If  this  does  not 
suffice,  a  counter-opening  may  have  to  be  made. 
Delay  in  remedying  imperfect  drainage  is  a  serious 
•error. 


Opera  tive  Trea  tment. 


471 


Should  an  abscess  on  being  opened  be  found  to  be 
septic,  or  should  it  become  so,  it  must  be  flushed 
out  daily,  or  twice  a  day,  with  a  weak  non- 
mercurial  antiseptic,  and  a  counter-opening  made  if 
necessary. 

After  liver  abscess  has  been  opened  and  is  drain- 
ing well,  temperature  rapidly  falls  and,  in  a  few 
days  or  almost  at  once,  becomes  normal.  Should 
fever  persist,  it  is  to  be  inferred  either  that  the 
drainage  is  inefficient,  or  that  there  are  more 
abscesses  in  the  liver,  or  that  there  is  some  com- 
plication. If  it  be  deemed  that  there  is  another 
abscess,  this  should  be  sought  for  with  the  aspirator, 
and,  if  found,  opened  and  drained.  I  have  seen  a 
patient  recover  after  three  abscesses  had  been  so 
treated. 

Treatment  of  abscess  discharging  through,  the 
lung. — In  tlie  case  of  abscess  discharging  through 
the  lung,  and  not  progressing  favourably,  the  ques- 
tion of  obtaining  by  surgical  means  more  efficient 
drainage  must  be  considered.  There  are  two  possi- 
bilities which  render  interference  desirable.  (a) 
Continued  discharge  of  pus  and  blood,  with  or 
without  attendant  hectic  ;  a  condition  which,  if 
it  persists,  in  all  probability  will  in  the  end  kill 
the  patient.  (6)  Not  unfrequently  prolonged  dis- 
charge through  the  lung  may  induce  fibrotic  changes 
in  that  organ,  or  may  give  rise  to  pneumonia,  or  to 
abscess  of  the  lung  with  all  its  attendant  dangers. 
In  these  circumstances  it  is  sometimes  difficult  to 
arrive  at  a  decision  as  to  whether  an  attempt  should 
be  made  to  open  and  drain  the  abscess,  or  to  leave  it 
alone.  A  large  proportion  of  the  cases  recover,  but 
at  least  an  equally  large  number  die.  Of  the  latter, 
by  timely  surgical  interference,  a  proportion  may 
certainly  be  saved. 

In  all  cases  of  abscess  discharging  through  the 
lung  a  careful  register  should  be  kept  of  three  things 
— body  temperature,  daily  amount  and  character  of 
expectoration,  and,  once  a  week,  the  weiglit  of  the 
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patient.  If  temperature  keeps  up,  if  the  amount  of 
pus  continues  the  same  or  increases,  or  if  the  patient 
continues  to  lose  weight,  an  attempt  should  be  made 
at  all  risks  to  reach  and  drain  the  abscess  from  the 
outside.  If  temperature  keeps  normal,  if  pus  gradually 
or  intermittently  decreases,  and  if  the  body-weight 
be  maintained  or  increases,  operation  is  unnecessary, 
or,  at  all  events,  should  be  deferred. 

In  exploring  the  liver  in  such  cases,  it  must  be 
borne  in  mind  that  most  likely  the  abscess  cavity  is 
collapsed,  and  that  the  sides  of  the  abscess  are  in 
contact.  Such  an  abscess  is  not  likely  to  be  discovered 
unless  the  needle  be  thrust  in  to  its  full  extent,  and, 
whilst  a  good  vacuum  is  being  maintained  in  the 
aspirator,  slowly  withdrawn.  If  by  good  fortune 
the  abscess  has  been  traversed,  then,  when  the  end 
of  the  needle  crosses  the  cavity,  a  small  amount  of 
pus  will  be  seen  to  flow.  Great  care  must  now  be 
exercised  to  keep  the  needle  in  position  so  as  to  serve 
as  a  guide  in  opening  the  abscess.  Recovery  has 
been  known  to  follow  the  introduction  of  a  drainage- 
tube  in  the  presumed  direction  of  such  an  abscess, 
even  although  the  abscess  cavity  was  not  entered, 
much  less  drained  by  the  tube. 

Treatment  of  abscess  rupturing  into  a  serous 
cavity. — When  there  is  evidence  that  an  abscess  of 
the  liver  has  ruptured  into  the  peritoneum,  into  the 
pleura,  or  into  the  pericardium,  the  particular  serous 
cavity  involved  must  be  opened  at  once  and  treated 
on  general  surgical  principles ;  otherwise,  the 
patient  will  almost  surely  die.  In  the  circum- 
stances the  surgeon  will  be  justified  in  assuming  great 
risks. 

The  prognosis  in  early  operations  on  single  abscess 
of  the  liver,  provided  there  is  no  dysentery  or  other 
complication,  is  good.  In  multiple  abscess,  or  in  single 
abscess  if  there  is  active  dysentery  or  other  serious 
complication,  prognosis  is  bad.  In  multiple  abscess, 
if  there  are  more  than  two  or  three  abscesses,  it  is 
necessarily  hopeless. 
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The  question  of  retxirn  to  the  tropics  after  recovery 
from  liver  abscess  frequently  crops  up.  If  feasible, 
and  if  the  patient  lias  not  to  make  too  great  a  sacrifice, 
he  ought  to  remain  in  a  temperate  and  healthy  climate. 
There  are  many  instances,  however,  of  individuals  who 
have  enjoyed  permanent  good  health  in  the  tropics 
after  recovery  from  liver  abscess. 
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CHAPTER  XXXI. 

INFANTILK  BILIARY  CIRRHOSIS. 

Within  the  last  two  decades,  a  peculiar  dis- 
ease of  the  liver  has  been  noticed  in  children  in 
Calcutta  and,  to  a  less  extent,  in  other  large  towns  of 
India.  It  is  found  to  be  more  prevalent  in  Hindoo 
than  in  Mahomedan  children.  Thus,  in  Calcutta, 
from  1891  to  1893  inclusive,  infantile  biliary  cir- 
rhosis, the  name  given  to  this  disease,  caused  1,748 
deaths.  Although  the  Hindoo  and  Mahomedan  popu- 
lations of  that  city  are  about  equal,  yet  as  many  as 
1,616  of  the  deaths  occurred  in  Hindoos,  whilst  only 
eighty  occurred  among  Mahomedans,  the  balance  of 
the  mortality  being  among  the  Eurasians  and  other 
i-aces.  The  disease  occurs  principally  in  children 
under  one  year,  rarely  attacking  those  over  three 
years.  As  a  rule,  it  commences  during  dentition,  or 
about  the  seventh  or  eighth  month,  running  a  fatal 
course  in  from  three  to  eight  months.  In  rare  cases 
it  may  commence  within  a  few  days  of  birth. 
Instead  of  lasting  several  months,  its  progress  may 
be  much  moi'e  rapid,  and  terminate  in  death  in  from 
two  to  three  weeks. 

The  cause  of  infantile  biliary  cirrhosis  is  quite 
unknown.  Neither  alcohol,  syphilis,  nor  malaria  has 
anything  to  do  with  it.  The  children  of  the  well-to-do 
are  relatively  more  frequently  attacked  than  those  of 
the  poor.  It  has  also  been  observed  that  it  tends  to 
run  in  families,  child  after  child  of  the  same  parents 
succumbing  within  a  year  or  two  of  birth.  In  400 
cases  Ghose  had  only  six  recoveries ;  in  some  of 
these  recoveries  the  diagnosis  was  doubtful. 

Synjpto 111 s.— Commencing  insidiously,  the  cha- 
racteristic initial  enlargement  of  the  liver  may  have 
made  considerable   progress   before  the  disease  is 
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suspected.  Nausea,  occasional  vomiting,  sallowness, 
feverishness,  constipation,  anorexia,  irritabilitj^  of 
temper,  thirst  and  languor  call  attention  to  the  child's 
condition.  On  examination,  the  liver  is  found  to  be 
enormously  enlarged,  extending  perhaps  to  the  um- 
bilicus or  even  lower.  The  surface  of  the  organ  is 
smooth ;  the  edge,  at  first  rounded  and  prominent,  as 
the  liver  begins  to  contract  becomes  sharp  and 
distinct  and  can  be  readily  grasped  between  the 
fingers,  the  swollen  organ  feeling  hard  and  i-esistant. 
Fever  of  a  low  type  sets  in  ;  the  sallowness  deepens 
into  profound  jaundice  ;  the  stools  are  pale,  the  ui'ine 
is  dark  ;  and  there  may  be  ascites,  with  pufliness  of 
the  feet  and  hands.  Sooner  or  later,  death  from 
cholsemia  ensues. 

Pathological  anatomy  and  patliolog^y.— 
Surgeon-Major  Gibbons,  who  has  given  an  elaborate 
and  most  careful  account  of  the  pathological  anatomy 
of  this  disease,  concludes  that  it  is  a  peculiar  form  of 
biliary  cirrhosis,  the  consequence  of  the  action  on  the 
liver  cells  of  some  irritant  of  gastric  origin,  which 
leads  to  degeneration  of  the  cells  in  the  first  instance, 
with  subsequent  increase  of  intercellular  connective 
tissue  and,  later,  of  the  portal  sheaths.  The  forma- 
tion of  new  bile  ducts  between  the  hepatic  cells,  which 
is  a  well-marked  feature,  he  regards  as  evidence  of  a 
natural  curative  effort  having  for  its  object  a  regene- 
ration of  the  liver  cells. 

Treatment. — Hitherto,  in  this  disease,  treatment 
has  been  of  little  avail.  There  is  some  ground,  how- 
ever, for  thinking  that  early  removal  from  the 
endemic  locality,  and  a  complete  change  of  wet- 
nurse  and  food,  might  have  a  beneticial  eff"ect. 
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PONOS. 

Under  the  name  "  Ponos  "  Kai-amitsas  and  Stephanos 
have  described  a  peculiar  disease  endemic  in 
the  islands  of  Spezzia  and  Hydra  in  the  Grecian 
Archipelago.  Ponos,  in  a  sense,  is  analogous  to  the 
infantile  biliary  cirrhosis  of  Indian  cities.  Like  the 
latter^  it  is  confined  to  very  young  children,  it  is 
endemic  in  particular  districts,  tends  to  run  in  par- 
ticular families,  to  pursue  a  more  or  less  chronic 
course,  and  is  invariably  associated  with  disease  of 
an  abdominal  viscus — in  this  case  the  spleen.  Though 
not  invariably  so,  it  is  usually  fatal. 

Symptoms. — Commencing  somewhat  suddenly 
and,  commonly,  during  the  first  year  of  life,  the  earliest 
symptoms  to  attract  the  attention  of  the  parents  are 
languor  and  a  pallor  which  rapidly  acquires  a  sallow 
tint.  Fever  of  an  irregular  character  sets  in  ;  the 
spleen  enlarges  ;  prostration  is  very  marked  ;  and,  it 
is  said,  the  urine  exhales  a  peculiarly  disagreeable 
odour.  Emaciation  becomes  progressive.  Although 
the  digestion  is  enfeebled  and  constipation  is  neai'ly 
always  present  at  first,  the  appetite  is  faii-ly  preserved, 
although  it  may  be  perverted  or  excessive.  The 
spleen  gradually  attains  a  great  size,  and  is  tender — 
hence  the  name,  "ponos"  (pain).  The  associated 
fever  is  of  an  irregular  character,  tending  to  become 
remittent,  the  thermometer  rising  during  the  exacer- 
bations to  39°  or  40°  Cent.  ;  towards  the  end  the 
fever  assumes  hectic  characters.  Complications  in  the 
form  of  bronchitis,  pneumonia,  diarrhoea,  dysentery, 
peritonitis,  or  meningitis  may  show  themselves.  When 
the  disease  has  been  established  for  some  time  cedema 
and  ascites  may  occur,  and  there  may  be  lijemorrhages 
in  or  from  various  organs,  especially  the  gums.  In 
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certain  cases  boils,  and  even  patches  of  superficial 
gangrene,  are  met  with.  The  progress  of  the  disease 
is  very  variable  ;  it  may  last  from  one  or  two  months 

to  one  or  two  years. 

Pathological  anatomy  and  pathology* - 

Of  these  nothing  is  known  further  than  that  ponos 
exhibits  none  of  the  characteristic  lesions  of  tuber- 
culosis, of  leukemia,  or  of  malaria.  Its  cause  is  quite 
unknown.  It  has  been  remarked,  however,  that  it  is 
prone  to  occur  in  the  children  of  those  who  have 
themselves  suffered  in  infancy  in  the  same  way.  It 
is  said  that  in  the  case  of  the  disease  attacking  the 
child  of  a  tuberculous  mother,  recovery  will  very 
promptly  set  in  if  the  child  be  sui^plied  with  a 
healthy  wet-nurse.  It  has  been  suggested  that  ponos 
is  an  expression  of  malaria,  but  the  fost-mortem 
evidences  are  altogether  against  this  supposition; 
moreover,  malaria  is  said  to  be  unknown  in  the  two 
islands  in  which  this  peculiar  disease  is  endemic. 
The  tendency  to  bleeding  from  the  gums,  cutaneous 
ecchymoses,  and  liability  to  hsemorrhages  suggest  a 
scorbutic  element.  Ponos  affects  the  children  of  rich 
and  poor  alike,  and  those  living  in  good  as  well  as 
those  living  in  dirty,  unhygienic  houses. 

Treatment. — No  specific  is  known.  Quinine, 
tonics,  fruit  juices,  careful  management  of  the  food, 
and  early  change  of  residence  would  seem  to  be 
indicated. 
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SECTION   IV.-INFECTIVE  GRANU- 
LOMATOUS DISEASES. 


CHAPTER  XXXIII 

LEPROSY  (.Elephantiasis  Grceconm). 

Definition. — A  chronic  infective  granulomatous 
disease  produced  by  a  specific  bacterium,  and  cha- 
racterised by  lesions  of  the  skin,  nerves,  and  viscera 
eventuating  in  local  anjesthesia,  ulceration,  and  a 
great  variety  of  trophic  lesions.  After  a  long  course 
it  is  almost  invariably  fatal. 

History. — The  many  allusions  in  the  oldest 
Chinese,  Indian,  Syrian,  and  Egyptian  writings  to  a 
chronic,  disfiguring,  and  fatal  atFection  possessing 
well-marked  and  characteristic  skin  lesions,  warrant 
us  in  concluding  that  the  disease  now  known  as 
leprosy  was  as  common  and  familiar  in  the  East  in 
times  of  remotest  antiquity  as  it  is  at  the  present  day. 

There  is  some  evidence — necessarily  of  a  negative 
character— that  leprosy  is  of  comparatively  recent 
introduction  into  Europe.  The  earlier  Greek  and 
Latin  writers  do  not  mention  the  disease.  Hippo- 
crates, who,  had  he  been  practically  acquainted  with 
leprosy,  would  undoubtedly  have  described  it  accu- 
lately  and  fully,  makes  but  brief  allusion  to  the 
subject.  Aristotle  is  the  first  of  the  Greek  writers 
to  give  an  unequivocal  description.  We  may  infer, 
therefore,  that  the  introduction  of  leprosy  into  Greece 
probably  took  place  between  the  time  of  Hippocrates 
and  that  of  Aristotle — that  is  to  say,  between  400  u.c. 
and  345  B.C.  Most  likely  it  came  from  Egy^jt.  In 
the  time  of  Celsus — 53  B.C.  to  a.d.  7 — it  was  still  a 
rare  disease  in  Italy  ;  but,  during  the  earlier  centuries 
of  our  era  it  increased  there,  and,  probably  following 
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in  the  wake  of  the  Roman  conquests,  it  aj^pears  to 
have  spread  thence  over  the  greater  part,  it'  not  over 
the  whole,  of  Europe.  By  the  end  of  the  seventh 
century  it  was  well  known  in  Spain,  France,  and 
Lombardy.  There  is  a  notice  of  its  occurrence  in 
Ireland  in  432.  As  regards  England,  the  first  allu- 
sion to  leprosy  refers  to  about  the  year  950.  The 
popular  idea  that  it  was  brought  to  this  country  from 
the  East  by  the  returning  Crusaders  {circa  1098)  is 
therefore  incori'ect  ;  though,  doubtless,  the  Crusaders, 
and  the  multiplicity  of  pilgrimages  so  much  the 
fashion  in  the  Middle  Ages,  and  the  destitution 
arising  from  the  many  wars  of  the  period,  had  some- 
thing °o  do  with  its  rapid  diftusion  and  great  increase 
about  this  time. 

So  common  was  leprosy  during  the  Middle  Ages 
that  the  rulers  and  clergy  of  nearly  all  European 
States,  becoming  alarmed  at  its  rapid  extension  and 
terrible  ravages,  took  measures,  by  instituting  leper 
asylums  and  enacting  stringent  laws  for  the  segrega- 
tion and  isolation  of  lepers,  to  restrict  the  spread  of 
what  was  speedily  becoming  almost  a  general  calamity. 
These  measures,  based  on  what  we  now  know  to  be  a 
correct  appreciation  of  the  infectious  nature  of  the 
disease,  were  ultimately  crowned,  in  the  case  of  most 
European  countries,  with  almost  complete  success. 
Reaching  its  acme  during  the  fourteenth  century, 
leprosy  theii  began  to  decline,  although  as  regards 
Great  Britain  it  did  not  finally  disappear  as  an  indig- 
enous disease  until  the  end  of  the  eighteenth  century. 
It  died  out  first  in  England,  later  in  Scotland — the 
last  British  leper  dying  in  Slietland  in  1798.  In  Italy, 
France,  Spain,  Germany,  and  Russia  the  repi-essive 
measures  were  almost  equally  successful,  although  in 
these  countries,  in  Greece,  and  in  the  Greek  islands 
leprosy  of  indigenous  origin  is  still  occasionally  to  be 
seen.  Tlie  only  country  in  Northern  Europe  in  which 
at  the  present  day  it  may  be  said  to  linger  to  any 
extent  is  Norway,  where,  in  places,  it  is  slill  by  no 
means  uncommon  (in  1890  there  were  1,100  known 
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lepers) ;  but  even  here,  under  a  system  of  segregation 
and  comparative  isolation — more  humane  perhaps  in 
its  application  than  that  practised  by  our  ancestors, 
although  identical  with  it  in  principle — the  disease  is 
rapidly  dying  out. 

Apart  from  Egypt,  we  know  nothing  of  the  early 
history  of  leprosy  in  Africa.  We  are  equally  igno- 
rant as  regards  aboriginal  America.  The  historians 
of  the  Spanish  conquest  do  not  allude  to  it  as  a  native 
disease  ;  we  appear,  therefore,  to  be  justified  from 
this  circumstance  in  concluding  that  the  introduction 
of  leprosy  into  the  New  World  was  probably  effected 
through  the  negroes  in  the  days  of  the  slave  trade. 

Rise  of  modern  knowledge  of  leprosy. — The  more 
important  landmarks  in  our  modern  knowledge 
of  leprosy  are,  first,  the  publication  in  1848  of 
Danielssen  and  Boeck's  Traite  de  la  Spedalskhed,  in 
which,  for  the  first  time,  the  clinical  features  of  the 
disease  were  carefully  and  critically  described  ;  second, 
the  descriptions  of  the  macroscopic  and  microscopic 
lesions — the  leproma,  the  nerve  lesions,  and  the  lepra 
cell — by  Virchow,  Vandyke  Carter,  and  many  others; 
and  last,  the  discovery  in  1874  by  Armauer  Hansen 
of  the  specific  cause  of  leprosy — the  Bacillus  leprce — 
a  discovery  which  brings  this  disease  into  line 
with  tuberculosis,  and  has  given  a  much-needed  pre- 
cision to  our  ideas  on  the  important  subjects  of 
heredity  and  contagion,  and  on  other  practical  points 
bearing  on  the  question  of  the  leper  as  a  source  of 
public  danger  and  on  his  treatment  and  management. 

Oeog^rapliical  distribution. — Whatever  may 
have  been  the  case  formerly,  at  the  present  day,  with 
unimportant  exceptions,  leprosy  is  a  disease  more 
particularly  of  tropical  and  sub-tropical  countries. 
So  generally  is  it  diffused  in  these  that  it  would  be 
more  easy  to  specify  the  tropical  countries  in  which 
leprosy  has  not,  than  to  enumerate  those  in  which  it 
has,  been  ascertained  to  exist.  Moreover,  it  is 
probable  that  in  many  of  the  countries  not  yet 
positively   known  to  harbour  the  disease   it  does 
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really  exist ;  for  experience  shows  that  the  endemic 
area  of  leprosy  enlarges  as  our  knowledge  of  the 
natives  of  the  uncivilised  regions  of  the  earth  be- 
comes more  intimate.  It  may  be  safely  concluded, 
therefore,  that  with  the  exception  of  a  few  insig- 
nificaut  islands,  leprosy  is  an  element,  and  often  an 
important  element,  in  the  pathology  of  nearly  all 
warm  countries. 

The  only  tropical  country  of  any  magnitude  about 
which  we  have  anything  like  accurate  leprosy  statis- 
tics is  India  ;  and  even  in  this  instance  the  figures, 
for  many  reasons— principally  errors  in  diagnosis  and 
concealment — are  untrustworthy.  According  to  the 
census  of  1891,  after  making  allowance  for  error,  it 
is  estimated  that  in  British  India  there  were  105,000 
lepers  in  a  population  of  210,000,000 — a  ratio  of 
about  5  in  10,000.  Respecting  China,  of  all  countries 
probably  the  one  in  which  there  is  the  largest  number 
of  lepers,  we  have  no  figures  to  go  by ;  but,  judging 
from  what  is  seen  in  the  coast  towns  and  treaty  ports, 
the  number  of  lepers  is  sensibly  greater,  prnbably,  than 
in  India.  In  Japan,  in  the  Philippines,  in  Cochin 
China,  in  the  Malay  peninsula,  in  the  islands  of  the 
Eastern  Archipelago  and  of  the  South  Pacific,  in 
Persia,  Arabia,  and  Afi  ica,  the  disease  is  common 
enough.  The  same  may  be  said  of  the  West  Indies 
and  of  the  tropical  regions  of  America. 

As  regards  more  temperate  countries,  we  know 
that  there  is  a  considerable  number  of  lepers  at  the 
Cape,  a  few  in  Australia  (principally  Chinese  but 
also  a  few  Europeans),  a  few  in  San  •  Francisco 
(Chinese).  In  Canada  and  in  the  United  States 
there  are  also  a  few  lepers  of  European  blood,  but 
their  number  is  quite  insignificant.  In  New  Zea- 
land, where  leprosy  was  at  one  time  common  among 
the  Maoris,  it  has  died  out.  There  are  a  good  n)any 
lepers  in  Iceland.  It  is  also  reported  as  existing 
among  the  aborigines  of  the  Aleutian  peninsula  and 
Kamschkatka.  In  Great  Britain  and  other  European 
countries,  particularly  in  the  capital  cities,  lepers  are 
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not  unfrequently  exhibited  at  medical  societies ;  but, 
with  rare  exceptions,  these  cases  are  not  of  indigenous 
oricfin,  most  of  them  having  contracted  the  disease 
abroad. 

Though  thus  extensively  diflfused,  leprosy  is  by  no 
means  equally  prevalent  throughout  the  wide  area 
indicated.  Thus  in  China  it  is  comparatively  rare  in 
the  northern  provinces,  excessively  common  in  the 
southern.  In  India  a  similar  caprice  of  distribution 
is  noted  ;  in  Burdwan,  for  example,  the  proportion  of 
lepers  in  10,000  of  the  population  is  as  high  as  19-5, 
whereas  in  several  other  districts  it  is  as  low  as  1-5, 
or  even  lower.  This  caprice  of  distribution  does  not 
seem  to  depend  directly  on  climate,  geological  forma- 
tion, or  suchlike  physical  conditions  ;  leprosy  is  found 
in  mountainous  districts,  on  the  plains,  on  the  coast,  in 
the  interior,  in  all  varieties  of  climate,  and  on  all 
kinds  of  geological  strata.  Social  conditions,  it  would 
seem,  have  most  to  do  in  determining  distribution  ;  its 
endemic  prevalence  appearing  to  be  bound  up  in  some 
way  with  uncleanly  habits,  squalor,  dirt,  and  poverty 
—not,  be  it  noted,  directly  caused  by  these  things, 
but  associated  with  them. 

Recent  introduction. — An  interesting  and,  from 
the  a^tiological  standpoint,  an  important  circumstance 
about  the  geographical  distribution  of  leprosy  is  its 
appearance  and  rapid  spread  in  recent  times  in  certain 
islands  whose  inhabitants,  there  is  good  reason  to 
believe,  had  previously  been  exempt.  This  modern 
introduction  of  leprosy  into  virgin  soil,  so  to  speak, 
has  taken  place  in  the  Sandwich  Islands  and  JSew 
Caledonia,  and  elsewhere. 

Sandivich  Islands.— In  the  case  of  the  Sandwich 
Islands  leprosy  was  noted  among  the  aborigines  for 
the  first  time  in  1859.  After  the  most  painstaking 
investigation  Dr.  Hildebrand  failed  to  trace  it  farther 
back  than  1848.  Soon  after  its  pi-esence  was  recog- 
nised the  disease  spread  so  rapidly  that  by  the  year 
1865  there  were  230  known  lepers  in  a  population 
of  67,000.     By  1891  the  native  population,  from 
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various  causes,  had  diminished  to  44,232  ;  of  these 
1,500  were  lepers — about  1  in  30. 

Neiv  Caledonia. — In  New  Caledonia  leprosy  was 
unknown  until  1865.  It  is  supposed  to  have  been 
introduced  about  that  time  by  a  Chinaman  ;  the  man 
was  well  known.  Its  rapid  diffusion  throughout  the 
island  can  be,  and  has  been,  traced  step  by  step.  In 
1888  the  lepers  numbered  4,000. 

Isle  of  Pines. — Similarly,  in  the  Isle  of  Pines 
leprosy  was  introduced  in  1878,  and  has  since  spread. 
In  the  Loyalty  Islands  the  first  case  was  seen  in  1882  ; 
in  the  island  of  Mare  alone  in  1888  there  were  70 
lepers. 

Symptoms. — Although,  as  will  afterwards  be 
explained,  the  Bacillus  leprce  is  the  cause  of  all 
leprosy,  the  clinical  manifestations  of  its  presence 
are  far  from  being  identical  in  every  casej  indeed, 
they  are  almost  as  varied  as  are  those  of  syphilis  or 
of  tubercle.  Our  early  conceptions  of  the  disease, 
derived  for  the  most  part  from  the  Bible  or  poetical 
literature,  in  which  the  leper  is  symbolical  of  all  that 
is  loathsome  and  hopeless,  are  apt  to  mislead.  As  a 
matter  of  fact,  in  its  earlier  stages  lepi'osy  is  far  from 
being  always,  or  even  generally,  a  striking  disease. 
Often  for  years  the  only  visible  evidence  of  its 
existence  may  be  two  or  three  small  blotches,  or 
perhaps  one  or  two  patches  of  pale  or  pigmented  skin 
on  trunk  or  limbs— very  likely  concealed  by  the 
clothes  and  perhaps  disregarded  by  the  patient  him- 
self— the  true  significance  and  nature  of  which  can  be 
appreciated  only  by  the  expert.  It  is  generally  not 
until  the  later  stages  that  we  see  the  disfiguring  and 
extensive  lesions  on  which  the  popular  conception  is 
founded.  As  a  rule,  leprosy  is  a  disease  of  very  slow 
development.  Sometimes,  it  is  true,  it  is  suddenly 
and  frankly  declared  from  the  outset,  and  progresses 
rapidly  ;  but  in  the  vast  majority  of  cases  the  early 
lesions  are  trifling  and  are  apt  to  be  misinterpreted 
and  overlooked,  and  years  elapse  before  serious 
mutilation  or  deformity  is  produced.    The  student 
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must  bear  this  important  practical  fact  m  mmd  m 
the  study  and  diagnosis  of  all  equivocal  skm  lesions 
in  persons  residing  in,  or  coming  from,  the  endemic 

haunts  of  leprosy.  ,  .    ,  i  ^ 

To  facilitate  description,  it  seems  advisable  to 
divide  the  evolution  of  leprosy  into  stages,  premising, 
however,  that  the  division  proposed  is  m  great 
•  measure  an  artificial  one.  What  are  here  designated 
stages  are  not,  all  of  them,  clinically  and  m  every 
instance,  abruptly  separated  or  even  present ;  for  the 
most  part  they  merge  imperceptibly  into  each  other 
and,  in  not  a  few  instances,  some  of  them  cannot  be 
recognised 

1.  Primary  infection. 

2.  Period  of  incubation. 

3.  Prodromata. 

4.  Primary  exanthem  or  macular  stage. 

5.  Period  of  specific  deposit. 

6.  Sequelaj  —  ulceration,  paresis,  trophic  lesions. 

7.  Terminations. 

1   The  primarij  in/eciidti.— Seeing  that  leprosy 
is  caused  by  a  specific  germ,  there  must  have  been  a 
time  in  the  history  of  every  leper  when  the  infecting 
aerm  entered  the  body.    In  the  case  of  many  specific 
diseases,  such  as  syphilis,  the  site  of  the  primary 
infection  is  indicated  by  a  well-marked  local  lesion, 
and  the  time  of  infection  can  usually  be  ascertained. 
So  far  as  present  knowledge  goes,  this  much  cannot 
be  affirmed  of  leprosy ;  in  this  disease  we  know  of 
nothing  that  indicates  precisely  either  the  seat  or,  with 
rare  exceptions,  the  time  of  primary  infection  In 
this  respect  leprosy  resembles  tuberculosis.    We  are 
equallY  ignorant  as  to  the  condition  of  the  infecting 
germ, 'whether  it  enters  as  spore  or  as  bacillus  the 
or<^an  or  organs  through  which  it  gains  access  ;  anil, 
..,lso  as  to  the  medium  in  or  by  ndiich  it  is  conveyed. 
We'cannot  say  whether  it  enters  in  food,  m  water,  m 
air  •  whether  it  passes  in  through  the  unbroken  epi- 
thelium or  whether  it  is  inoculated  on  some  accidental 
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breacli  of  surface,  or,  perhaps,  introduced  by  some 
insect  bite. 

Eecently  Sticker  found  Bacillus  leprce  in  the 
nasal  mucus  in  128  out  of  153  lepers  examined.  He 
considers  that  the  initial  lesion  of  the  disease  is  a 
specific  ulceration  of  the  cartilaginous  septum  of  the 
nose ;  this  lesion  persists  and  is  an  active  source  for 
the  diffusion  of  infection.  Of  the  presence  of  this 
condition,  epistaxis,  he  maintains,  is  often  an  early 
symptom. 

Altliou£;h  we  are  in  absolute  iornorance  as  to  the 
process  of  infection,  we  may  be  quite  sure  that  in 
leprosy  there  is  an  act  of  infection,  and  that  the  in- 
fective material  comes  from  another  leper.  Leprosy 
has  never  been  shown  to  ai'ise  in  a  country  de  novo. 
There  are  many  facts  and  arguments  to  support  this 
statement ;  their  discussion  is  deferred  until  the  im- 
portant practical  subjects  of  heredity,  contagion,  and 
the  hygienic  questions  connected  therewith,  come  to 
be  considered. 

2.  The  period  of  incubation. — This  is  generally, 
possibly  always,  long,  and  has  to  be  reckoned 
usually  in  years — two  or  three  at  least.  There  are 
cases  on  record  in  which  the  period  of  incubation 
must  have  been  longer  even  than  this.  Danielssen 
mentions  one  in  which  the  period  was  ten  years. 
Leloir  describes  another  in  which  fourteen  years  or 
more,  and  Hoegh  one  in  which  twenty-seven  years, 
elapsed  between  the  time  at  which  infection  was  pre- 
sumed to  jjave  occurred  and  the  first  manifestations 
of  the  disease.  On  the  other  hand,  cases  are  on 
record  in  which  the  incubation  period,  was  set  down 
at  three  months  or  even  at  a  few  weeks. 

3.  Prodromata. — Fever  of  greater  or  less  intensity, 
and  occurring  more  or  less  frequently  is,  almost  in- 
variably, a  feature  of  the  prodromal  stage  of  leprosy. 
Febrile  attacks  may  recur  off  and  on  during  one  or 
two  years.  It  is  well  to  bear  in  mind  that  in  tropical 
countries  such  attacks  are  apt  to  be  looked  on  as 
malarial.    Another  very  common  prodromal  feature 


486 


Leprosy. 


is  an  unaccountable  feeling  of  weakness,  accompanied 
usually  by  a  sensation  of  heaviness  and  a  tendency,  it 
may  be  irresistible,  to  fall  asleep  at  unusual  times. 
Dyspeptic  troubles,  associated  with  dian'hoea  in  some 
cases,  with  constipation  in  others,  and  usually  attri- 
buted to  "  liver,"  ai-e  also  common.  Epistaxis  and 
dryness  of  the  nostrils,  corresponding  to  the  epistaxis 
in  the  prodromal  stage  of  typhoid,  tuberculosis,  and 
such  as  is  sometimes  met  with  in  early  syphilis,  are 
noted  by  Leloir.  Headache ;  vertigo  ;  perversions 
of  sensation — such  as  localis(5d  pruritus,  hyper- 
sesthesia,  "  pins  and  needles,"  neuralgic  pains — 
intermittent  for  the  most  part,  and  perhaps  very 
severe  and  especially  common  in  the  limbs  and 
face  ;  general  aching,  rheumaticdike  pains  in  loins, 
back,  and  elsewhere  ;  all  or  any  of  these  for  months 
may  herald  the  explosion  of  unequivocal  leprosy.  They 
point  to  a  direct  and  eai-ly  implication  of  the 
nervous  system  by  the  lepra  bacillus,  or  to  toxin 
poisoning  by  its  products. 

Another  curious  feature  in  early  leprosy,  also 
noted  by  Leloir,  is  the  liability  in  many  instances  to 
excessive  sweating,  which  comes  on  without  apparent, 
or  on  very  slight,  provocation.  I  had  once  under 
observation  an  Englishman  who  subsequently  de- 
veloped leprosy,  in  whom  this  prodromal  symptom 
was  particularly  pronounced,  so  pronounced  that  he 
had  remarked  it  himself.  This  gentleman  for  many 
years  kept  a  diary  in  which,  among  other  things,  he 
recorded  very  carefully  matters  relating  to  his  health  ; 
so  that  it  was  easy  to  trace  from  this  diary  the  gradual 
evolution  of  his  leprosy.  The  first  unequivocal  mani- 
festation of  the  disease,  an  extensive  erythematous 
patch  on  the  ulnar  side  of  the  left  arm  and  hand, 
which  afterwards  became  anaesthetic,  and  two  or 
three  pigmented  spots  on  the  cheek,  back,  and  leg, 
was  noted  on  March  3rd,  1894.  Five  years  before 
this  there  is  an  entry  in  his  diary,  under  date  J une  4th, 
1889,  of  the  first  of  a  long  series  of  severe  head- 
aches,   transient   febrile    attacks,    and  progressive 
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deterioration  of  health  and  vigour.  Under  date  of 
June  9fch,  1892,  is  the  first  mention  of  the  profuse 
perspiration  which,  occurring  without  obvious  cause, 
continued  to  be  a  prominent  feature  until  several 
months  after  the  appearance  of  the  skin  lesions 
referred  to.  In  the  diary  such  entries  as  the 
following  frequently  occur  :  "  Nov.  20th,  1892. 
— Feel  poorly  and  sweating  inordinately ;  wondering 
what  is  coming  over  me.  I  am  very  ill."  "  Dec.  5th 
to  19th,  1892.— Ill  in  bed.  I  had  furious  sweats 
during  this  time,  and  liad  dreadful  pains  in  the  back, 
lower  part."  And  again  :  "Dec.  21st,  22nd.— Feeling 
very  ill  ;  awful  sweats  ;  weak  ;  done  up."  As  pointed 
out  by  Leloir,  this  hyperidrosis  may  be  general  or  it 
may  be  confined  to  particular  parts,  generally  the 
trunk,  the  limbs  being  unaffected  or  even  being  the 
subject  of  anidrosis.  A  still  more  limited  anidrosis 
is  sometimes  noted;  it  usually  happens  that  these 
non-sweating  spots  become  ansesthetic  at  a  later 
period  of  the  disease. 

Just  as  in  syphilis,  in  a  very  small  proportion  of 
cases  of  leprosy  there  is  a  complete  absence  of  con- 
stitutional symptoms  prior  to  the  appearance  of  the 
specific  skin  eruption. 

4.  The  primary  exanthem.  —  After  a  longer  or 
shorter  period  of  indifferent  health,  and  some- 
times preluded  by  an  outburst  more  severe  than 
usual  of  fever  and  other  prodromic  phenomena,  an 
eruption  appears  on  the  skin.  The  occurrence  of 
this  generally  coincides  with,  or  is  soon  followed  by, 
an  improvement  in  the  general  health. 

Although  strictly  macular,  this  eruption — the 
primary  exanthem  of  leprosy — varies  in  different  cases 
as  well  in  respect  of  the  size  of  the  spots  as  of  their 
numVjer,  duration,  and  other  characteristics.  They  may 
be  no  larger  than  a  millet  seed,  or  they  may  occupy  sur- 
faces many  inches  in  diameter  ;  they  may  be  numerous, 
or  there  may  be  only  two  or  three.  The  earlier  spots 
are  usually  purely  erythematous,  disappearing  on 
pressure,  and  being  darkest  in  the  centre  and  shading 
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oif  towards  the  periphery.  But  in  some  cases  they 
may  be  pigmented  from  the  outset  ;  or  they  may  be 
mere  vitiliginous  patches;  or  all  three  forms  of  macula 
may  concur  in  the  same  individual — erythematous, 
pigmented,  and  vitiliginous.  In  not  a  few  lepers  what 
in  the  first  instance  was  an  erythematous  patch  may 
in  time  become  pigmented,  or  it  may  become  pale  ; 
in  the  latter  case  the  loss  of  pigment  is  usually 
associated  with  a  certain  degree  of  atrophy  of  the 
cutis.  Or  it  may  be  that  the  centime  of  an  erythe- 
matous patch  clears  up,  the  periphery  of  the  patch 
remaining  red  and  perhaps  becoming  pigmented  ;  so 
that  the  affected  spot  comes  to  present  the  appearance 
of  a  red  or  dark  ring,  or  portion  of  a  ring,  enclosing  a 
patch  of  i^ale,  usually  anfEsthetic  skin.  In  certain 
instances  the  eruption  of  the  various  forms  of  macuhe 
may  be  preceded  by  local  parjBsthesijB,  such  as  a  sense 
of  burning,  tingling,  pricking,  and  so  forth. 

At  first  the  maculae  may  be  evanescent  and  may 
fade  wholly  or  in  part  in  the  course  of  a  few  days, 
weeks,  or  months ;  but  as  the  disease  progresses,  and 
fresh  spots  appear,  they  tend  to  greater  permanency, 
to  be  more  liable  to  pigmentation,  and  are  partially 
or  wholly  antesthetic  from  the  outset,  or  subsequently 
become  so. 

A  striking  feakire  in  this  and  in  all  leprous 
eruptions  is  the  loss  of  the  hair  in  the  affected  areas. 
Another  striking  circumstance  in  this  connection  is 
the  fact  that  the  most  hairy  part  of  the  body,  the 
scalp,  is  never  aflPected  either  with  leprous  eruptions 
or  with  what  could  be  considered  leprous  alopecia. 
As  the  face,  particularly  the  superciliary  region,  is 
prone  to  all  forms  of  leprous  eruption,  falling  of 
the  eyebrows  is  a  very  usual,  very  early,  and  very 
characteristic  phenomenon.  The  beard,  too,  is  apt  to 
be  patchy,  ^particularly  in  nodular  leprosy.  In  many 
instances,  before  they  drop  out,  the  individual  hairs 
become  white,  or  downy,  or  splintered,  or  monillated. 

The  most  frequent  seats  of  the  primary  macular 
eruption   are  the  face,  especially  the  superciliary 
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I'egion,  the  nose,  cheeks,  and  ears  ;  the  extensor 
surfaces  of  the  limbs  ;  the  backs  of  the  hands  ;  the 
back,  buttocks,  abdomen,  and  chest.  The  palms  of 
the  hands  and  the  soles  of  the  feet  are  rarely  if  ever 
attacked;  the  scalp,  as  we  have  seen,  is  never  attacked. 
At  this  stage  of  the  disease  the  mucous  membranes 
are  veiy  rarely  affected. 

In  the  distribution  of  the  maculse  a  rough  sym- 
metry may  or  may  not  be  discernible. 

5.  Tlie  period  of  specific  deposit.  —  During  the 
stage  just  described,  if  thei-e  be  any  thickening  of  the 
skin  or  other  evidence  of  new  growth,  it  is  barely  per- 
ceptible to  sight  and  but  slightly  so  to  touch.  Sooner 
or  later,  however,  another  stage  is  entered  on,  a  .stage 
characterised  by  the  deposit  or,  rather,  growth  of  a 
tissue  possessing  well-marked  specific  characters.  This 
deposit  occurs  either  in  the  skin,  or  in  the  continuity 
of  the  peripheral  nerve  trunks,  or  in  both.  If  in  the 
first  situation,  nodular  or,  as  it  is  sometimes  called, 
tuberculous  leprosy  is  the  result ;  if  in  the  second,  we 
have  nerve  or  anesthetic  leprosy  ;  if  in  both  of  these 
situations,  then  what  is  known  as  "  mixed  leprosy"  is 
produced.  These  three  forms  of  the  completely 
developed  disease,  though  having  much  in  common, 
are,  as  a  rule,  clinically  faii'ly  distinguishable.  It  is 
customary,  therefore,  to  describe  them  separately. 

NODULAR  LEPROSY. 

This  form  of  leprosy  often  appears  without  a 
well-marked  preliminary  macular  stage,  being  ushered 
in,  after  a  longer  or  shorter  prodromal  stage,  by  a 
smart  attack  of  fever  and  the  rapid  development  on 
the  face  or  elsewhere  of  the  specific  lesion.  In  other 
instances  a  well-defined  but,  in  comparison  with  nerve 
leprosy,  short  macular  stage  precedes  the  appearance 
of  the  characteristic  leproaiata  (Fig.  57). 

The  essential  element  in  nodular  leprosy  is  the 
leproma.  The  dimensions,  the  combinations,  tlie 
situations,  the  growth,  and  the  decay  of  this  give 
rise  to  the  more  manifest  symptoms  of  the  earlier 
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stages,  at  all  events,  of  the  disease.  The  leproma, 
which  will  be  more  fully  described  in  the  section  on 
the  pathological  anatomy  of  lej^rosy,  is  formed  by  in- 
filtration of  the  deeper  layers  of  the  derma  with  what 
at  first  is  a  small-celled,  somewhat  dense  neoplasm. 
As  this  slowly  or  more  rapidly  increases  it  forms  a 
prominent,  rounded  boss  or  protuberance  covered 
with  unbroken  epidermis.  In  size  it  ranges  from  the 
dimensions  of  a  split  pea,  or  of  a  bean,  to  a  great 
plaque  many  inches  across.  In  colour  it  is  different 
according  to  its  age  and  condition,  and  according  to 
the  natural  hue  of  the  skin  of  the  leper;  it  varies 
from  red  to  dirty  yiViS.  in  the  earlier  and  congestive 
active  stage,  to  dark  brown  or  dirty  yellow  in  the 
later  stages.  It  is  generally,  though  not  always — 
especially  at  first,  anajsthetic  to  some  degree,  if  not 
absolutely  so  ;  it  is  devoid  of  hair,  usually  somewhat 
greasy-looking  and,  ])erhaps,  stippled  with  gaping 
follicles.  Though  not  so  hard  as  cheloid  growth,  it  is 
fairly  firm  to  the  touch,  and,  unless  very  extensive, 
can  be  readily  raised  up  and  freely  moved  over  sub- 
jacent -structures.  Isolated  lepromata  are  usually 
round  or  oval  ;  when  contiguous  they  may  coalesce, 
forming  patches  of  irregular  outline. 

When  many  lej^romata  run  together,  or  are  closely 
set,  the  growth  causes  the  natural  folds  of  the  skin  to 
be  exaggerated ;  and  thus  great  disfigurement,  especi- 
ally of  the  face,  may  ensue.  Thus  the  skin  of  the 
forehead  and  eyebrows — an  early  and  favourite  site  of 
leprous  infiltration — is  thrown  into  massive  folds  and 
overhangs  the  eyes  ;  the  fleshy  parts  of  tlie  nose 
broaden  out ;  the  cheeks  become  massive  ;  the  lips  ai'e 
thickened  and  protrude ;  the  chin  is  swollen  and  heavy  ; 
the  external  ears  are  thick  and  jjendulous ;  and  the 
bloated,  dusky,  wrinkled,  greasy,  passive  countenance 
acquires  the  repulsive  appearance  very  appropriately 
designated  "  leontiasis." 

Nodules  may  appear  in  greater  or  less  profusion 
on  the  limbs  and  body ;  favourite  sites  being  the 
backs  of  the  hands,  the  external  surfaces  of  the  arms, 
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wrists,  tliiglis,  and  the  groins.  On  the  trunk  they  may 
occupy  very  large  areas,  forming  extensive  plaques. 
As  a  rule,  in  the  latter  situation  they  are  not  so 
prominent  as  on  the  face  and  arms.  The  same  remark 
applies  to  the  legs,  where  the  infiltration  is  usually 
dusky,  diffuse,  ill-defined,  and  prone  to  ulcerate. 

From  time  to  time,  and  at  longer  or  shorter 
intervals,  fresh  tubercles  appear,  theii'  formation 
generally  concurring  with  an  outburst  of  leprous 
fever.  Occasionally,  and  this  is  very  often  observed 
during  an  intercurrent  attack  of  some  acute  disease 
— such  as  an  exanthematous  fever,  or  erysipelas,  or 
even  of  some  exhausting  disease  like  phthisis — all  or 
a  proportion  of  the  nodules  are  temporarily  absorbed, 
leaving  only  slight  traces  behind.  But  the  normal 
and  usual  fate  of  the  nodule  is  either  first  to  soften 
in  the  centre  and  then  to  be  absoi'bed,  leaving  a 
smootli  circular  patch  of  scar  tissue  ;  or,  after  .soften- 
ing, to  ulcerate  and  discharge  a  sticky,  yellowish  pus. 
This  discharge  tends  to  dry  up  into  crusts,  ulceration 
proceeding  underneath.  Finally  the  ulcer  may  heal, 
leaving  an  irregular,  depressed  scar. 

When  the  septum  of  the  nose  is  affected,  the  cartilage 
bi'eaks  down,  the  tip  of  the  organ  becomes  depressed, 
and  a  stinking  discharge  escapes  from  the  nostrils. 
In  such  circumstances  breathing  is  very  much  inter- 
fered with,  more  especially  if,  at  the  same  time,  leprous 
deposit  occurs  or  ulcerates  in  or  about  the  glottis,  the 
epiglottis,  pharynx,  tongue,  or  mouth  generally.  The 
senses  of  smell  and  taste  are  then  lost  for  ever. 

The  eyes,  also,  are  sooner  or  later  attacked,  lepro- 
matous  growth  spreading  from  the  conjunctiva  on  to 
the  cornea  or  into  the  anterior  chamber,  or  originating 
in  the  iris  or  ciliary  body.  Ultimately  this  organ 
also  is  destroyed. 

Thus,  in  time,  with  the  exception  of  that  of  hear- 
ing, one  sense  after  another  is  lost.  Ulcei-s  form 
everywhere  from  the  breaking-down  of  the  nodules 
or  from  injuries  to  the  insensitive  skin.  The  cervical 
and  inguinal  glands,  owing  to  leprous  infiltration, 
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swell  and  perhaps  suppurate  and  become  fistulous  ; 
the  abdomen  enlarges  from  leprous,  perhaps  combined 
with  amyloid,  infiltration  of  the  liver,  and  there 
may  be  diarrhoea  from  amyloid  disease  of  the  ^  in- 
testine. In  addition  to  these  troubles,  if  the  patient 
live,  the  nerve  trunks  are  attacked,  and  then  the 
neuralgic,  paretic,  and  trophic  lesions  of  nerve 
leprosy  are  superadded.  The  fingers  and  toes  ulcerate 
and  drop  off,  or  they  become  distorted  and  atrophied  ; 
or  the  phalanges  are  absorbed,  the  hands  and  feet 
becoming,  reduced  to  useless  stumps.  A  peculiar 
goat-like  smell  is  emitted  by  the  ulcerating,  decay- 
ing body.  Altogether,  the  blind,  lame,  unhappy 
wretch — still  retaining  his  intellect  but  devoid  of 
every  sense  except  that  of  hearing,  breathing  with 
difficulty  through  a  stenosed  larynx,  and  racked  by 
neuralgic  pains  and  irregular  outbursts  of  fever — ■ 
comes  to  present,  before  the  inevitable  death  from 
exhaustion  occurs,  a  sadder,  more  loathsome,  and  more 
repulsive  picture  than  anything  imagination  could  con- 
ceive. Fortunately,  in  a  large  proportion  of  cases,  the 
leper  is  mercifully.carried  off  by  phthisis,  pneumonia,  or 
some  intercurrent  afiection  at  an  earlier  period,  and 
before  his  disease  can  be  said  to  have  run  its  full 
course. 

NEKVE  LEPROSY. 

Just  as  in  nodular  leprosy,  in  nerve  leprosy 
the  prodromic  and  macular  stages  may  be  severe, 
or  slight,  or  altogether  absent.  Usually,  however, 
in  nerve  leprosy,  much  more  frequently  than  in 
nodular  leprosy,  the  ulterior  and  more  distinctive 
lesions  are  preluded  by  a  long  and  well-marked  macular 
stage,  during  which  large  areas  of  skin  are  occupied 
by  erythematous  (Fig.  58),  by  pigmented,  or  by 
vitiliginous  patches.  The  ringed  form  of  eruption 
is  a  very  usual  one;  a  red,  congested,  slightly  elevated 
and,  perhaps,  hyperiesthetic  border  enclosing  .a  larger 
or  smaller  area  of  pale,  auiesthetic,  non-sweating  in- 
tegument— the  whole  resembling  somewhat  one  of 
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those  extensive  body-ringworms  so  common  in  natives 
of  hot,  damp  cUmates,  and  for  which  these  rings  are 
sometimes  mistaken.  Such  eruptions  may  come  and 
go,  or  they  may  be  permanent,  or  they  may  spread 
and  multiply  during  many  years  before  the  more 
distinctive  and  graver  signs  of  nerve  leprosy  are 
evolved. 

A  frequent  and  very  distinctive  symptom  of  this 
type  of  the  disease,  occurring  often  about  this  time,  is 
the  sudden  appearance  of  bullae  {fempliicjus  leprosus) 
— one  or  more  or  a  series  of  them — on  the  hands, 
feet,  knees,  backs  of  thighs,  or  elsewhere.  These 
buUpe  vary  in  size  from  a  pea  to  an  egg.  After  a  few 
days  they  rupture,  exposing  a  reddish  surface  which 
presently  crusts  over,  exfoliates,  and  finally  turns 
into  a  pale,  perhaps  ansesthetic,  spot  with  a  sharply 
defined,  pigmented  border.  More  rarely  the  site  of 
the  bulla  ulcerates.  Should  similar  bullae  be  formed 
in  the  neighbourhood  of  the  first,  the  resulting  ulcera- 
tions may  unite  into  an  extensive,  probably  superficial, 
serpiginous- looking  sore. 

A  time  comes  when  evidence  of  profound  implica- 
tion of  the  nervous  system,  in  the  shape  of  severe 
neuralgic  pains,  formication,  hypersesthesia,  or  anaes- 
thesia, becomes  more  accentuated.  The  lymphatic 
glands  enlarge,  and  there  is  often  considerable  fever 
and  general  distress.  Hitherto,  the  most  pi-ominent 
symptoms  have  been  the  skin  lesions.  These  ma}'' 
remain  or  even  increase  ;  on  the  other  hand,  they 
may  in  part  or  entirely  disappear.  But  whether  the 
skin  lesions  increase  or  retrograde,  evidences  of  pro- 
found implication  of  the  peripheral  nervous  system 
now  distinctly  show  themselves  ;  the  neuralgic  pains 
still  further  increase,  and  hyperajsthesia,  ana-sthesia, 
and  various  parresthesiae,  along  with  trophic  changes 
in  skin,  muscle,  and  bone,  the  results  of  nerve  de- 
struction, become  the  donnnating  elements  in  the  case. 

If  at  this  stage  the  ulnar  nerve  where  it  passes 
round  the  internal  condyle  of  the  humerus  be  ex- 
amined, generally  it  will  be  found  to  be  the  seat  of  a 
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fusiform  swelling  perhaps  as  thick  as  the  little  finger. 
Other  nerves,  such  as  tlic  anterior  tibial,  the  peroneal, 
more  rarely  the  median,  radial,  brachial,  and  cervical 
nerves,  especially  where  they  pass  over  a  bone  and 
lie  close  under  the  skin,  can  be  felt  to  be  similarly 
swollen.  Occasionally  even  the  smaller  nerves,  where 
superficial,  can  also  be  detected  hard  and  cord-like. 
At  first  these  thickened  nerves  are  tender  on  pres- 
sure, and  the  parts  they  supply  may  be  the  seats 
of  hypemesthesia  and  acute  neuralgia.  By  degrees 
the  great  tliickening  of  the  nerve  trunks  decreases 
somewhat,  the  hypertesthesia  and  neuralgia  subside, 
and  anaesthesia,  paresis,  muscular  atrophy,  and  other 
trophic  changes  take  their  place.  For  a  time  the  con- 
dition may  fluctuate ;  the  neuritis  apparently  may 
come  and  go  with  corresponding  changes  in  the  con- 
dition of  the  area  subserved  by  the  atfected  nerves. 
Sooner  or  later,  however,  fibrotic  changes  ensue  in 
the  neural  leprous  deposits,  and  the  nerve  tubules 
ultimately  atrophy  and  disappear.  The  nerve  tissue 
is  now  irreparably  damaged,  and  trophic  changes 
steadily  advance.  Tn  other  instances  anaesthesia 
comes  on  without  neuralgic  pains,  without  hyper- 
Eesthesia,  without  constitutional  symptoms,  without 
discoloration  of  the  skin,  the  patient  discovering  its 
existence  by  accident. 

In  nerve  leprosy  the  anaesthesia  begins  most  com- 
monly in  the  feet,  the  thighs,  hands,  arms,  forearms, 
and  face.  Later,  and  more  rarely,  it  aftects  the 
trunk.  The  antesthesia,  though  associated  with 
well-marked  lesions  of  the  larger  nerves,  does  not 
always,  or  even  as  a  rule,  coincide  accurately  with 
the  anatomical  distribution  of  their  terminals ;  a  cir- 
cumstance which  tends  to  show  that  the  anaesthesia 
is  not  always  and  simply  the  result  of  lesion  of 
nerve  trunk.s,  but  that  it  may  be  the  effect  of  the 
destruction  by  the  bacillus  of  the  nerve  tcrniinals 
themselves ;  a  suggestion  which  is  strengthened 
by  Gerlach's  discovery  that  in  autijsthetic  lepi'osy 
the  bacilli  appear  first  in  the  skin  around  the  nerve 
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terminals,  and  only  subsequently  extend  upwards 
to  the  nerve  trunks.  Another,  and  sometimes  a 
very  striking,  fact  in  nerve  leprosy  is  the  symmetry 
observed  in  the  distribution  of  some  of  the  antesthetic 
areas.  This  symmetry  is  by  no  means  invariable  \ 
in  not  a  few  cases,  however,  it  is  very  perfect  and 
remarkable. 

At  the  outset  the  anesthesia  in  the  affected 
patches  may  not  be  absolute  \  it  may  also  come  and 
go ;  and  it  may  be  very  superficial,  deep  pressure 
being  for  a  long  time  appreciable.  But  when  the 
anjEsthesia  becomes,  as  it  wei'e,  settled  in  a  part,  it 
seems  gradually  to  extend  deeper  into  the  tissues  ;  so 
that  after  a  time  it  is  absolute,  and  the  parts  may  be 
pinched,  incised,  and  even  seared  with  fire,  and  the 
leper  "be  absolutely  unconscious  of  pain  or  even  of 
being  touched. 

Step  by  step  with  the  progress  of  the  antesthesia, 
atrophy  of  the  subjacent  muscles  supplied  by  the 
thickened  nerves  proceeds.  Along  with  the  atrophy 
there  is  a  corresponding  distortion  and  a  correspond- 
ing loss  of  power.  There  is  no  ataxia  or  inco- 
ordination of  movement — simply  feebleness.  Thus 
the  forearm  wastes,  the  grasp  is  weakened,  the  thenar 
and  hypothenar  eminences  and  the  interossei  melt 
away,  and  the  main-en-griffe  ov  some  such  deformity 
is  gradually  produced  (Fig.  59).  Similar  changes 
occur  in  the  legs  and  feet,  so  that  the  power  of 
walking  is  much  impaired.  The  muscles  of  the 
thighs  and  upper  arms,  the  pectorals,  and  the  muscles 
of  the  face  follow  suit  very  much  as  in  progressive 
muscular  atrophy,  only  in  the  latter  disease  there 
is  no  superjacent  antesthesia. 

In  the  affected  nerve  areas  all  the  muscles  are  not 
simultaneously  or  equally  attacked,  so  that,  especially 
in  the  face,  curious  distortions  may  ensue.  These 
facial  atrophies,  whether  symmetrical  or  one-sided, 
in  time  produce  a  facies  as  characteristic  of 
nerve  leprosy  as  leontiasis  is  of  nodular  leprosy. 
Owing  to  muscular  atrophy  the  eyes  after  a  time 
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cannot  be  closed ;  the  upper  lid  droops,  the  lower 
lid  becomes  everted,  and  the  eye  itself  may  become 
fixed.  At  first,  owing  to  exposure  of  the  organ, 
there  is  lachrymation  ;  but  by-and-by  the  secretion 
of  tears  dries  up,  the  congested  conjunctiva  becomes 
cornified,  the  cornea  ulcerates  or  turns  leucomatous, 
and  in  the  end  sight  is  entirely  lost.  Ulceration 
often  occurs  in  the  mucous  membrane  of  the  nose, 
the  septum  being  destroyed  as  ui  the  nodular  form  ; 
the  tip  of  the  nose  may  then  fall  down  or  be  entirely 
lost.  The  lips,  too,  may  become  paralysed,  thereby  in- 
terfering with  articulation  and  permitting  the  saliva  to 
dribble  from  the  mouth  in  a  constant  stream.  Changes 
occur,  too,  in  the  mucous  membrane  of  the  mouth  ; 
the  gums  may  retract,  exposing  the  maxillary  bone, 
the  teeth  ultimately  dropping  out.  Ansesthesia  of 
the  tongvie  and  buccal  mucous  membrane,  and  im- 
plication of  the  muscles  of  mastication,  may  render 
eating  and  articulation  very  difficult.  ' 

In  time  the  skin  of  anaesthetic  patches  on  the 
limbs  tends  to  atrophy  ;  it  loses  its  glands  and  hairs, 
and,  in  the  end,  may  become  so  thinned  and  tense 
that  it  may  actually  burst  into  long  cracks.  The 
nails  are  not  generally  shed,  but  they  become  rough, 
or  thinned,  or  atrophied  into  minute,  hook-like 
appendages. 

Ulcers  form  over  exposed  parts  of  the  hands  and 
feet.  They  may  penetrate  and  disorganise  the  joints, 
and  thus  often  cause  fingers  and  toes  to  drop  off,  one 
after  another.  Or,  perhaps,  an  abscess  forms  around 
a  phalanx,  destroys  the  periosteum,  and  ultimately 
leads  to  loss  of  the  bone.  Or  a  sort  of  dry  gangrene 
may  amputate  finger  or  toe.  Or  there  may  be  a 
curious  interstitial  absorption  of  one  or  more 
phalanges,  the  shaft  of  the  phalanx  wasting  more 
rapidly  than  the  articulating  surfaces.  In  any  of 
tliese  ways  the  fingers  and  toes  are  distorted  or 
destroyed.  It  is  no  unusual  thing  to  see  on  a  leper's 
hand  a  finger  in  which  one  or  more  of  the  phalanges 
have  been  thus  got  rid  of  without  destruction  of  the 


Fig.  59.— Nerve  Leprosy:  Main-on-griffu.  (Leloir.) 
G  G  2 


500 


Leprosy. 


fleshy  part,  oi"  with  only  a  general  shrinking  of  this. 
Thus  it  comes  about  that  a  distorted,  talon-like  nail 
may  crown  a  finger  which  is  a  mere  stump  ;  or,  the 
finger  having  been  entirely  absorbed,  the  nail  springs, 
as  it  were,  directly  from  the  knuckle. 

Perforating  ulcer  of  the  sole  of  the  foot,  usually 
under  the  ball  of  the  gi'eat  toe  or  the  heel,  is  a  very 
common  lesion  in  nerve  leprosy. 

On  the  whole,  the  advance  of  this  form  of 
leprosy  is  much  slower  than  that  of  the  nodular 
variety.  The  average  duration  of  the  latter  is  from 
eight  to  nine  years,  of  nerve  leprosy  about  eighteen 
years.  Often  such  lepers  live  much  longer — twentj', 
thirty,  or  even  forty  years.  The  end  of  these  cases 
is  quite  as  sad  and  repulsive  as  that  of  nodvdar 
leprosy.  Death  seldom  results  directly  from  the 
disease  itself ;  diarrha3a,  chronic  nephritis,  phthisis, 
pneumonia,  or  bronchitis  being,  one  or  other  of 
them,  usually  the  immediate  cause  of  death. 

MIXED  LEPROSY. 

As  already  explained,  in  most  cases  of  nodular 
leprosy  trophic  changes  from  implication  of  nerve 
trunks  ultimately  supervene.  Similarly,  though  not 
so  frequently,  nodular  infiltration  of  the  skin  may 
appear  in  the  course  of  what  originally  seemed  to  be 
a  case  of  pure  nerve  leprosy.  In  yet  other  cases 
nodular  and  nerve  lesions  concur  from  the  outset. 
In  one  or  other  of  these  ways  what  is  known  as 
mixed  leprosy  is  produced.  The  lesions  are  in  no 
way  difierent  from  those  already  mentioned,  and 
therefore  this  form  of  the  disease  does  not  call  for 
more  detailed  description. 

1'atliolog'ical  anatomy.  —  Bacilhis  lepra-.  — 
The  lesions  of  leprosy  are  the  result,  direct  or  in- 
direct, of  the  proliferation  of  the  Bacillus  lepra:  in  the 
tissues.  This  parasite  (Fig.  60)  in  size,  shape,  and 
staining  reactions  closely  I'esembles  the  bacillus  of 
tubercle.    In  length  it  is  from  half  to  two-thirds,  and 
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in  breadth  about  one-sixteenth  the  diameter,  of  a 
blood  corpuscle.  The  ends  of  the  rod — which  is 
always  straight — are  in  many  specimens  somewhat 
attenuated  ;  and  in  many  instances — presumably  in 
old  bacilli — a  moniliform  arrangement  of  the  proto- 
plasm, as  if  from  spore  formation  or,  according  to 
Hansen,  from  disintegration,  can  be  detected.  By 


Fig.  60.— Bacillus  leprre.    (x  1000.)  (Mwir  and  Ritchie.) 


some  authorities  it  is  said  to  possess  a  gelatinous 
capsule.  In  common  with  Bacilhis  tivberculosis  and 
Bacillus  smegmcs  it  retains  carbol-fuchsin  stains  after 
being  treated  with  mineral  acids.  It  may  be  dis- 
tinguished from  Bacillus  tuberculosis  by  its  staining 
more  readily  with  cold  weak  solution  of  carbol  iuchsin, 
and  by  being  decolori.sed  more  easily  with  dilute  acids; 
by  the  impossibility  hitherto  experienced  of  growing 
it  on  the  usual  culture  media,  and  of  inoculating 
it  in  man  and  the  lower  animals ;  by  its 
tendency  to  occur  in  dense  chisters  and  in  greater 
numbers ;   and  by  its  very  generally  being  found 
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inside  cells  or,  according  to  Unna,  in  zoogloea  masses 
in  the  lymphatic  spaces. 

Specimens  of  the  bacillus  can  be  procured  readily 
by  excising  a  portion  of  a  lei^roma — a  proceeding,  in 
consequence  of  the  absence  of  sensation  in  most 
tubercles,  not  usually  much  objected  to  by  lepers  ; 
or  they  may  be  obtained  by  including  a  succulent 
leproma  in  a  pile  clamp,  slowly  screwing  up  the  jaws 
of  the  instrument  so  as  to  drive  out  the  blood,  prick- 
ing the  now  pallid  leproma,  and  then  collecting  on  a 
cover-glass  the  droplet  of  "  leper  juice  "  which  exudes 
from  the  puncture.  The  juice  may  be  spread  out  on 
the  covei'-glass,  fixed,  stained^  and  decolorised  as 
for  the  demonstration  of  tubercle  bacilli ;  or  it  may 
be  examined  fresh.  Better  preparations  are  obtained 
by  making  with  a  small  scalpel  a  minute  incision 
into  the  compressed  leproma,  scraping  some  of  the 
tissues  from  the  under  surface  of  the  skin,  and  smear- 
ing this  with  the  juice  on  to  the  cover-glass.  One 
must  be  careful  to  exclude  the  possibility  of  contamin- 
ation with  Bacillus  tuberculosis,  with  which  lepers  are 
often  infected. 

If  examined  fresh,  or  if  a  moi'sel  of  leproma  be 
teased  up  in  water,  the  bacilli  may  be  seen  both 
inside  and  outside  the  cells  and  in  active  motion. 
Whether  this  motion  is  simply  molecular,  or  whether 
it  is  vital,  is  hard  to  say ;  probably  the  former,  for, 
whilst  osmic  acid  does  not  stop  it,  it  is  immediately 
arrested  by  the  addition  of  viscid  fluids,  such  as 
glycerine  or  albumin  water. 

The  bacillus  is  found  in  all  primary  leprous  de- 
posits;  in  the  skin  leproma — where  it  occurs  in 
prodigious  numbers  ;  in  tiie  meagre  infiltration  of  the 
macular  eruptions —where  it  is  much  more  sparsely 
distributed  ;  in  the  early  stage  of  leprous  neuritis— 
where,  also,  it  is  present  only  in  small  numbers ;  in 
the  specific  lesions  of  the  liver,  spleen,  testes,  and 
ymphatic  glands.  In  the  blood  -vessels  it  has  been  found 
in  the  endothelium  and,  occasionally,  free  in  the  blood 
or  enclosed  in  leucocytes.    It  is  abundant  in  the  puru- 
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lent  discharges  from  the  nose,  from  ulcerating  lepro- 
mata  or  other  forms  of  primary  leprous  infiltration.  It 
has  very  rarely  been  found  in  the  spinal  cord  or  in  the 
lungs.  It  is  doubtful  if  it  occurs  in  the  brain,  the 
intestinal  tract,  or  in  the  kidneys,  although  the  latter 
are  prone  to  inflammation  in  leprosy.  It  is  not  found 
in  muscle,  in  bone,  or  in  cartilage  ;  and  it  is  not 
necessarily  present  in  the  secondary  trophic  lesions  of 
nerve  leprosy,  or  in  secondary  inflammatory  effusions. 

Many  unsuccessful  attempts  have  been  made  to 
cultivate  the  lepra  bacillus.  Success  has  recently 
been  claimed  by  Spronck,  Van  Houtum,  and  Caras- 
quilla.  The  two  former  used  fish  bouillon  as  a 
culture  medium  ;  the  latter,  meat  broth.  Spronck's 
bacillus,  which  had  some  morphological  resemblance 
to  Hansen's  bacillus,  but  differed  from  it  in  staining 
reactions,  agglutinated  with  leper  serum.  Van 
Houtum's  bacillus  clumped  less  markedly  in  leper 
than  in  non-leper  serum,  but  in  leper  serum  the 
Pfeiffer-Bordet  reaction  was  much  more  distinct  with 
leper  than  with  non-leper  serum.  Van  Houtum's 
bacillus  differed  morphologically  and  in  staining 
reaction  from  Hansen's  bacillus.  Carasquilla's  bacillus 
resembled  Hansen's  morphologically  and  in  staining. 
He  injected  filtered  cultures  into  horses,  and  claims 
to  have  obtained  encouraging  curative  effects  from 
the  serum  of  horses  so  treated.  {Jour,  of  Path,  and 
Bacter.,  Sept.,  1902.) 

The  lepr-oma. — The  young  leproma  presents  a 
smooth,  white,  glistening  section.  When  the  leproma 
is  older  the  cut  surface  has  a  brown  tint,  and  the 
morbid  tissue  may  become,  from  fibrotic  changes, 
harder,  or,  from  degeneration,  softer.  The  specific  lesion 
of  leprosy  differs  from  that  of  tubercle,  inasmuch  as 
the  former  is  well  supplied  with  blood-vessels,  contains 
no  giant  cells  (Hansen),  and  never  undergoes  caseation. 
If  hardened,  cut,  stained,  decolorised,  and  examined 
under  the  microscope,  the  leproma  is  found  to  consLst 
principally  of  small  round  cells  about  the  size  of  a 
leucoc^'te,  epithelioid  cells,  and  fusiform  cells — the 
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two  latber  in  increasing  numbers  with  the  age  of  the 
leproma.  It  can  be  seen  that  these  cells  have  in- 
filtrated and  partially  dissociated  all  but  the  most 
superficial  layer  of  the  derma.  It  may  be  further 
observed  that  the  cells  are  arranged  for  the  most  part 
in  groups,  generally  around  and  near  blood-vessels  ; 
and  that  a  very  large  proportion  of  them  contain 
bacilli,  some  cells  having  only  a  few,  whilst  others 
are  literally  crammed  with  the  organisms.  Isolated 
bacilli  are  also  found  scattered  through  the  prepara- 
tion, apparently  free  in  the  lymph  spaces.  The  bacilli 
are  never  seen  inside  the  nuclei  of  the  implicated  cells. 

In  addition  to  the  bacilli-bearing  cells,  and  in- 
creasing in  number  with  the  age  of  the  lesion,  a 
number  of  brown  granular  bodies,  larger  and  smaller, 
which  have  been  named  "  globi,"  are  to  be  found. 
These  Hansen  holds  to  be  cells  in  which  the  bacilli 
have  perished  and  become  granular.  It  is  to  them 
that  the  brown  colour  of  old  lepromata  is  due. 

There  has  been  considerable  discussion  as  to  the 
exact  position  of  the  bacilli  as  regai'ds  the  lepra  cells 
— whether  they  lie  inside  the  cells  or  whether  they 
are  free.  On  the  one  hand,  Unna  holds  that  they 
lie  free  in  the  lymph  spaces,  and  that  they  are  never 
in  the  cells,  the  appearance  of  cell  inclusion  being 
produced  by  the  zoogloea  arrangement  so  common 
with  bacteria.  On  the  other  hand,  Leloir  maintains 
that  some  of  the  bacilli  ai'e  free,  whilst  others  are 
inside  the  cells.  A  third  set  of  observers,  following 
Hansen,  hold  that  the  bacilli  are  almost  invariably 
included  within  cells,  the  nuclei  of  which  can  readily 
be  demonstrated  surrounded  by  the  jsarasites. 

Other  lesions. — The  histology  of  the  infiltrated 
macula  is  practically  the  same  as  that  of  the  leproma, 
the  number  of  bacilli,  lepra  cells,  and  globi  being 
proportionately  fewer.  In  old  maculae,  as  in  veiy 
old  lepromata,  the  bacilli  may  be  hard  to  find  or 
entirely  absent.  In  the  anaesthetic  maculas  the 
terminal  nerve  fibres  are  degenerated. 

As  the  fusiform  thickening  of  the  larger  nerve 
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trunks  in  nerve  leprosy  is  a  secondary  inflammation, 
bacilli  may  not  always  be  found  in  it,  although  at  the 
very  commencement  of  the  nerve  disease  bacilli,  both 
in  cells  and,  according  to  Leloir,  free  between  the 
nerve  tubules,  are  present  and  may  even  lie  in  the 
nerve  tubules  themselves.  In  time  the  affected  nerves 
become  mere  fibrous  coi'ds  destitute  of  nerve  tubules. 

The  anatomy  and  histology  of  the  various  trophic 
lesions  are  such  as  are  found  in  other  examples  of 
destructive  neuritis,  and  are  in  no  way  peculiar  to 
leprosy;  they  do  not,  therefore,  call  for  desc  ription 
here. 

In  nodular  leprosy  the  liver  and  spleen  are  the 
seat,  in  many  instances,  of  a  peculiar  infiltration 
which,  in  well-marked  examples,  may  be  visible  to  the 
naked  eye.  Fine  yellowish-white  dots  and  streaks 
are  seen  to  occur  in  the  acini  of  the  former.  These 
dots  and  streaks  consist  of  new  growth  in  which 
bacilli  abound.  According  to  Leloir,  the  parasites  are 
never  found  in  the  hepatic  cells  themselves. 

In  all  cases  of  nodular  leprosy  the  testes  atrophy 
and  undergo  fibrotic  changes,  bacilli  and  globi  being 
found  both  in  and  around  the  tubules,  free  and  in 
cells. 

In  all  forms  of  leprosy  the  lymphatic  glands  ap- 
pertaining to  parts  in  which  leprous  deposit  is  present 
are  characteristically  affected.  They  are  swollen  and 
hard,  and  on  section  the  gland  tissue  is  seen  to  have 
a  yellowish  tinge  from  an  infiltration  which  contains 
numerous  bacilli  and  globi. 

Albuminoid  disease  of  the  alimentary  canal,  liver, 
and  spleen,  and  nephritis  occur  in  a  large  proportion 
of  the  cases  of  nodular  leprosy. 

Diag-nosis.— The  touchstone  in  all  doubtful  cases 
IS  the  presence  or  absence  of  anjBsthesia  in  some  skin 
lesion,  or  in  some  skin  area.  Anresthesia  is  rarely 
absent  in  leprosy ;  generally,  in  the  implicated  spots. 
It  IS  complete,  or  nearly  so.  It  should  be  particularly 
sought  for  towards  the  centre  of  macular,  in  the  pale 
patches  left  after  the  fading  of  former  macute,  in  the 
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hands  and  feet,  and  in  nodules  of  some  standing.  In 
no  other  skin  disease  is  definite  anaesthesia  a  symptom. 

Vitiligo  or  leucodermia — sometimes  called  white 
leprosy,  and  oy  the  vulgar  very  generally  regarded  as 
true  leprosy — bears  a  certain  resemblance  to  the  pale 
post-macular  patches  referred  to  ;  not  to  mention  other 
features,  the  absence  of  antestliesia  in  leucodermia  at 
once  settles  diagnosis. 

Further  assistance  may  sometimes  be  got  in  doubt- 
ful cases  from  the  fact  that  leprous  spots  rarely 
perspire.  A  hypodermic  injection  of  pilocarpine  is 
of  use  in  bringing  out  this  point. 

The  sensory  and  trophic  lesions  of  syringo-myelia 
might  be  mistaken  for  nerve  leprosy ;  but  the  general 
history  of  the  case,  the  history  or  presence  of  macular 
eruption,  of  thickened  nerve  trunks,  and  of  enlarged 
lymphatic  glands  in  leprosy,  and  their  absence  in 
syringomyelia,  are  mostly  sufficient  to  establish  a 
diagnosis. 

It  is  hardly  necessary  to  point  out  the  diagnostic 
marks  of  leprosy  as  against  syphilis,  erythema  multi- 
forme, erythema  nodosum,  lupus  vulgaris,  lupus 
erythematosus,  psoriasis,  eczema,  lichen  planus, 
cheloid,  body-ringworm,  erythrasma,  pityriasis  versi 
color,  elephantiasis  arabum,  etc.  Mistakes  can 
scarcely  be  made  unless  fi-om  carelessness,  or  by  some- 
one completely  ignorant  of  the  nature,  history,  and 
symptoms  of  these  diseases. 

In  approaching  the  diagnosis  of  skin  eruptions, 
localised  pareses,  muscular  atrophies,  and  anajsthesia 
in  patients  living  in,  or  coming  from,  a  country  in 
which  leprosy  is  endemic,  the  possibility  of  their  being 
attributable  to  this  disease  must  be  borne  in  mind. 
If  doubt  exist,  and  it  be  found  feasible,  search 
should  be  made  in  eruptions  or  in  thickened  nerves 
for  the  bacillus.  If  this  be  found  the  diagnosis  of 
leprosy  will  be  infallibly  established. 

Prog^nosis. — Complete  recovery  is  an  event  so 
rare  in  lepro.sy  that,  though  it  may  be  hoped  for,  it  must 
not  be  expected.    Recovery  from  the  actual  disease 
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itself — that  is,  in  the  sense  that  fresh  leprous  infiltra- 
tion may  cease  to  occur,  and  old  infiltration  may  be 
absorbed,  and  that  the  bacilli  may  die  out — is  perhaj^s 
the  rule  in  nerve  leprosy  ;  but  the  effects  of  the  leprous 
process  are  generally  permanent,  the  trophic  lesions 
resulting  from  nerve  destruction  being  irremediable. 
Such  cases  may  live,  however,  for  many  years— thirty 
or  forty — and  die  of  some  other  disease  ;  at  best,  they 
are  but  mutilated  specimens  of  humanity. 

Nodular  leprosy  is  usually  a  much  more  acute 
disease  than  nerve  leprosy,  sapping  the  strength  and 
general  health  much  more  effectually  and  more  quickly. 
It  rarely  runs  its  full  course,  death  being  brought 
about  by  some  intercurrent  disease,  such  as,  and  espe- 
cially, phthisis,  nephritis,  albuminoid  degeneration  of 
the  alimentary  tract,  dysentery,  stenosis  of  the  larynx, 
and  pneumonia.  It  may  even  prove  fatal  as  a  sort 
of  "galloping"  leprosy  within  a  year  of  its  first 
declaring  itself 

i3EtioIogy. — Age. — It  is  open  to  question  if  lep- 
rosy has  ever  been  seen  in  the  foetus.  It  has  once  or 
twice  been  reported  in  the  newly-born.  Cases  are 
also  on  record  of  its  occurrence  as  early  as  the  first  and 
second  years  of  life  ;  such  cases,  however,  are  quite  ex- 
ceptional. Leprosy  is  extremely  rare  before  the  fifth 
or  sixth  year.  In  the  great  majority  of  instances 
the  disease  begins  between  the  tenth  and  thirtieth 
year.  It  rarely  commences  after  forty,  although  it 
has  been  known  to  begin  up  to,  and  even  after, 
seventy. 

Sex  ;  occupation  ;  social  and  hygienic  conditions.— 
Apart  from  social  conditions  as  affording  op- 
portunity for  contagion,  sex  seems  to  have  little 
bearing  on  the  liability  to  lei^rosy.  The  same 
may  be  said  of  occupation,  and  social  and  hygienic 
conditions  in  general .  Very  probably  bad  food  and 
bad  hygienic  circumstances  have  in  this,  as  in  most 
germ  di.seases,  a  predisposing  influence ;  but  they 
certainly  cannot  create  a  lepra  bacillus  and  leprosy, 
any  more  tlian  they  can  create  an  acarus  and  itch. 
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This  is  abundantly  shown  by  the  absence  of  leprosy 
at  an  earlier  period  in  countries  in  which,  without 
alteration  in  the  food  or  other  hygienic  conditions, 
the  susceptibility  of  the  natives  to  the  disease  was 
subsequently  proved  by  its  rapid  spread  on  being 
introduced  from  without,  e.g.  the  Sandwich  Islands 
and  New  Caledonia ;  and,  also,  by  the  disappearance 
of  the  disease,  in  other  instances,  under  the  influence 
of  the  segregation  and  isolation  of  lepers,  without  any 
concurrent  material  alteration  in  food  or  other  circum- 
stances, e.g.  Scotland,  Ireland,  and  most  European 
countries. 

Mr.  Jonathan  Hutchin.son  very  sagaciou,sly  and 
truly  I'emarks  that  le^Ji'osy  is  moi"e  especially  a  dis- 
ease of  semi-civilisation.  Savages  are  exempt,  the 
highly  civilised  are  exempt,  but  when  the  savage 
begins  to  wear  clothes  and  live  in  houses  he  becomes 
subject  to  the  disease.  In  other  words,  in  the  early 
stages  of  civilisation,  opportunities  of  infection  are 
multiplied,  and  their  intiuence  is  not  counteracted 
by  cleanliness  of  house  or  person. 

Climate. — Climate  can  in  no  way  be  considered  a 
cause  of  leprosy,  for  leprosy  exists  in  all  climates  and 
in  all  latitudes.  But  it  does  seem  to  have  some 
influence  in  determining,  to  a  certain  extent,  the  type 
the  disease  assumes.  It  would  appear  that  the  nodular 
form  is  more  common  in  cold,  damp  climates ;  the 
nerve  form  in  warm  or  dry  climates. 

Tlie  lepra  bacillus.— H&nsen  remarks,  "There  is 
hardly  anytliing  on  earth,  or  between  it  and  heaven, 
which  has  not  been  regarded  as  the  cause  of  leprosy." 
However  true  this  remark  may  be  as  regards  times 
prior  to  Hansen's  discovery,  we  are  now  practically 
certain  that  the  lepi-a  bacillus  is  the  cause  of  leprosy. 
The  only  gap  in  tlie  evidence,  otherwise  conclusive, 
lies  in  our  present  inability  to  convey,  by  inoculation 
or  otherwise,  the  cultivated  bacillus  to  the  lower 
anim.als,  or,  perhaps,  to  man  himself. 

Many  attempts  have  been  made  to  communicate 
leprosy  to  man  by  inoculation  ;   hitherto,  with  one 
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questionable  exception,  all  have  failed.  A  Sandwich 
Islander,  apparently  at  the  time  free  from  leprosy, 
was  inoculated  from  a  lepra  tubercle.  Within  a 
month  he  had  symptoms  of  leprous  neuritis  ;  two 
years  later  he  was  a  confirmed  leper ;  and  in  six  years 
from  the  date  of  the  inoculation  he  died  of  leprosy. 
Unfortunately,  the  subject  of  the  experiment  was  a 
native  of  a  country  in  which  leprosy  was  extensively 
endemic,  and,  besides,  he  had  lived  among  lepers ;  in 
fact,  members  of  his  family  were  lepers.  However 
possible  it  may  be  that  the  bacillus  in  this  instance 
had  been  communicated  by  the  inoculation,  the  circum- 
stances in  which  the  experiment  was  made,  and  the 
unusual  shortness  of  the  incubation  period,  are  against 
its  being  regarded  as  conclusive  evidence  of  the 
inocnlability  of  the  disease. 

To  bridge  over  temporarily  this  important  gap  in 
the  evidence,  we  have  to  fall  back  on  the  close  analogy 
that  subsists  between  Bacillus  leprcv,  and  Bacillus 
tuberculosis,  the  leproma  and  the  tubercle,  leprosy  and 
tuberculosis.  In  consideration  of  this  and  other  cir- 
cumstances, it  is  generally  conceded  nowadays  that 
Bacilhis  lepra}  is  the  cause  of  leprosy,  just  as  Bacillus 
tuberculosis  is  the  cause  of  tubercle.  Authorities 
differ,  however,  as  to  the  way  in  which  the  bacillus 
is  acquired. 

Hoio  acqioired. —It  is  absurd  to  suppose  that  an 
organism,  no  matter  how  humble  its  place  in  the 
scale  of  life,  can  originate  de  novo  ;  such  an  hypo- 
thesis may  be  at  once  dismissed.  Disregarding  this, 
we  have  to  consider  two  principal  views  as  to  the 
way  in  which  the  bacillus  is  acquired — heredity  and 
contagion. 

Heredity.— Vvom  the  fact  that  it  tends  to  run  in 
families  and  that  in  certain  instances  it  assumes  the 
appearance  of  atavism,  leprosy,  until  the  Bacillus  leprm 
was  discovered,  was  almost  universally—as  it  still  is 
by  some— believed  to  be  an  hereditary  disease.  That 
this  belief,  in  the  same  sense  as  that  tubercle  may  be 
said  to  be   hereditary,   was  well  founded  is  quite 
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possible  ;  that  is  to  say,  that  certain  physio-patho- 
logical qualities  predisposing  to  leprosy  may  be 
inherited.  But  since  the  discovery  of  the  bacillus  it 
is  impossible  any  longer,  if  we  properly  consider  it, 
to  believe  that  the  bacillus  itself,  and  therefore  the 
disease  it  causes,  can  be  hereditary  in  the  scientific 
sense  of  the  word  "hereditary."  Physiological 
peculiarities  and  susceptibilities  may,  but  parasites 
cannot,  be  inherited.  It  is  true  the  ovum  may  be 
infected  by  a  germ,  as  in  syphilis  ;  but  infection  is  not 
heredity.  That  the  ovum  can  be  infected  at  some 
stage  of  its  existence  by  the  lepra  bacillus  is  proved 
if  it  be  true  that  children  have  been  born  ^vith  the 
lesions  of  leprosy  on  them.  But  the  fact  that  leprosy 
is  common  in  the  descendants  and  blood  collaterals 
of  lepers  is  no  proof  of  ovum  infection  ia  every,  or 
perhaps  in  any  case ;  for  family  liability  is  quite  as 
explicable  by  an  hypothesis  of  contagion  or  outside 
infection  as  lay  an  hypothesis  of  inherited  infection. 
Not  only  may  the  individuals  of  a  family  inlierit  a 
family  predisposition  of  susceptibility  to  the  bacillus, 
but,  as  a  family,  the  members  of  it  are  generally  at 
one  time  or  another  closely  associated,  exposed  to 
the  same  hygienic  influences,  liable  by  contact  to 
communicate  each  other's  parasites,  or  to  acquire 
the  parasites  latent  in  their  common  surround- 
ings. Because  the  members  of  a  family  simul- 
taneously, or  one  after  another,  contract  scabies,  or 
ringworm,  or  typhoid,  no  one  supposes  on  this  account 
that  any  of  these  diseases  is  hereditary. 

Without  absolutely  denying  the  possibility  of 
ovum  infection,  the  probability  is  that  such  an  event 
is  very  rare.  The  age  at  which  leprosy  usually 
appears  is  against  such  a  supposition.  The  latency 
of  a  germ  for  twenty,  thirty,  forty,  or  even  seventy 
years  is  an  extremely  improbable  thing  and  without 
parallel  in  pathology.  Atavism,  or,  rather,  the  appear- 
ance of  atavism,  frequently  met  with  in  leprosy, 
is  also  against  such  a  supposition  ;  for,  although  we 
can  understand  infection  of  an  ovum  by  a  leper 
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parent,  Ave  cannot  understand  the  transmission  of  a 
germ  from  a  grandiDarent  to  a  grandchild  through 
a  parent  who  is  not,  never  was,  and  may  never 
become,  a  leper.  Such  a  thing  vpould  imply  pro- 
liferation of  the  bacillus  in  the  parent  without 
pathological  evidence  of  its  pi'esence. 

Even  admitting  that  leprosy  is  sometimes  trans- 
mitted by  ovum  infection,  this  method  of  transmission 
cannot  be  the  only  one,  or  even  a  common  one,  for 
many  lepers  have  no  leper  ancestors ;  and,  as  is  well 
known,  the  healthy  European,  coming  from  a  country 
in  which  leprosy  has  not  been  seen  for  generations, 
may  acquire  leprosy  on  visiting  a  country  in  which 
the  disease  is  endemic. 

If  leprosy  be  communicated  generally,  or  even  some- 
times, by  parent  to  child  by  heredity,  how  explain 
the  striking  fact,  brought  out  by  Hansen,  that  of  the 
numerous  offspring  of  160  Norwegian  lepers  who  emi- 
grated to  America  not  one  has  become  a  leper  ?  Or, 
again,  the  equally  well  attested  fact  that  chidren  some- 
times become  lepers  first,  their  parents  afterwards  ? 

Another  powerful  argument  against  the  doctrine 
of  heredity  is  the  circumstance  that  lepers  become 
sterile  early  in  the  disease.  From  this  it  is  evident 
that  unless  the  ranks  of  leprosy  are  recruited  in  some 
other  way  than  by  heredity  the  disease  would  in- 
evitably die  out  in  one,  or  at  most,  two  generations. 

From  considerations  such  as  these  the  view  that 
leprosy  is  an  hereditary  disease  has  now  few  adherents 
among  the  well  informed. 

Contagion. — With  few  exceptions,  the  best  authori- 
ties believe  that  leprosy  is  propagated  by  contagion, 
and  only  by  contagion.  The  same  unanimity  of 
opinion  does  not  obtain  as  to  the  particular  way  in 
which,  or  medium  by  which,  the  contagium  is  applied  ; 
but  that  it  passes  directly  or  indirectly  from  the 
infecting  leper  to  the  infected,  nearly  all  are  agreed 
to  regard  as  being  practically  proved.  The  principal 
facts  and  considerations  on  which  this  important 
conclusion  is  founded  are  as  follows  :  
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Leprosy  is  a  germ  disease,  and  therefore  it  cannot 
originate  de  novo.    It  must  come  from  a  pre-existing 
germ  whose  habitat  may  be  air,  soil,  water,  plant, 
beast,  food,  or  man.    That  the  habitat  of  the  infect- 
ing germ  is  man  is  rendered  in  the  highest  degree 
probable  by  the  fact  that  the  germ  is  found  in  the 
human  tissues  and  hitherto  nowhere  else ;  and  by  the 
fact  that  leprosy  has  never  been  known  to  appear  on 
virgin  soil  independently  of  the  prior  advent  of  a 
leper.    When  a  leper  settles  down  in  virgin  country, 
after  a  time  cases  of  the  disease  crop  up  among  his 
companions  and  immediate   neighboui-s.     Some  of 
these  newly-made  lepers,  proceeding  to  a  different 
part   of  the  country,  in  time  become  centres  for 
other  groups  of  cases.    Thus  in  the  early  history  of 
the  introduction  of  leprosy  into  a  virgin  country — as 
ISTew  Caledonia  —  the  spread  of  the  disease  from 
individual  to  individual,  and  from  place  to  place,  can 
be,  and  has  been,  traced. 

In  further  proof  it  can  be  advanced  that  not 
only  may  a  native  of  a  non-leper  country  acquire  the 
disease  on  visiting  a  leper  country,  but  he  may  also 
communicate  the  disease  to  others,  his  countrymen, 
on  his  return  to  his  own  counti-y.    There  is  at  least 
one  well-authenticated  example  of  this  on  record. 
Dr.  Hawtrey  Benson,  in  1872,  showed  at  the  Medical 
Society  of  Dublin  a  leper,  an  Irishman,  who  had 
acquired  his  disease  in  the  West  Indies.    After  his 
return  to  Ireland  he  slept  in  the  same  bed  as  his 
brother,  who,  moreover,  sometimes  wore  the  leper's 
clothes.     In  time  the  brother,  who  had  never  been 
out  of  the  United  Kingdom,  became  a  leper,  and  was 
.shown  to  the  same  medical  society  in  1877.    In  this 
case  there  can  be  no  question  of  fact  or  of  diagnosis. 
Such  a  case  can  only  be  explained  by  contagion. 
Many  similar,  though  not  quite  so  well  authenticated 
and  conclusive,  instances  of  the  communication  of 
leprosy  by  contagion  are  on  record  ;  but  the  case  just 
mentioned  is  alone  almost  conclusive,  for  if  leprosy  is 
proved  to  be  communicable  by  contagion  in  one  case. 
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the  probabilities  are  tbat  it  is  so  acquired  in  every 
case. 

It  has  been  advanced  against  the  contagiousness 
of  leprosy,  that  it  attacks  a  very  small  jDroportion 
only  of  the  attendants,  nurses,  and  doctors  in  leper 
asylums.  But  might  not  a  similar  objection  be  raised 
to  the  contagiousness  of  scabies  or  of  ringworm  ? 
The  conditions  for  successful  contagion  are  known  and 
can  be  easily  avoided  in  the  latter  diseases  ;  they  are 
not  known,  and  are  therefore  not  invariably  avoided 
in  leprosy.  All  contagious  diseases  demand  certain 
conditions  for  their  diffusion.  In  some  diseases  these 
conditions  are  easily  complied  with  and  often  concur ; 
in  other  diseases  they  are  with  difficulty  complied 
with  and  rarely  concur.  Leprosy  belongs  to  the  latter 
category. 

Probably  intimate  personal  contact,  and  certain 
concurrences  in  the  phases  of  the  disease  with  special 
conditions  in  the  health  or  physiological  state  of  the 
recipient — conditions  which  are  as  yet  unknown,  and 
which,  for  all  we  know,  may  concur  only  at  long 
intervals  in  the  intercourse  of  any  two  individuals  — 
are  necessary  for  the  successful  communication  and 
acquisition  of  leprosy.  The  simple  implantation  of 
the  bacillus  does  not  suffice  ;  for,  as  already  pointed 
out,  of  the  many  inoculations  that  have  been  made 
only  one  has  any  claim  to  be  regarded  as  having  been 
successful. 

Articles  of  diet — such  as  dried  fish — have  been 
incriminated  as  media  for  infection.  Mr.  Jonathan 
Hutchinson  has  for  many  years  strenuously  advocated 
this  doctrine.  The  data  on  which  it  is  sought  to 
establish  this  and  similar  speculations  are,  in  the 
opinion  of  most  authorities,  insufficient,  and  do  not 
bear  critical  investigation. 

Prevention. — If  it  be  conceded  that  leprosy  is 
caused  by  a  germ,  that  it  is  contagious  directly  or  in- 
directly, and  that  it  never  breaks  fresh  ground  unless 
first  introduced  from  without  and  by  a  leper,  then 
the  leper  must  be  regarded  as  a  source  of  danger,  and, 

H  II 


Leprosy. 


qiul  leprosy,  the  only  source  of  danger  to  any  com- 
munity he  may  live  amongst.  Therefore  a  sure,  and 
the  most  effectual  way  of  suppressing  the  disease  is 
the  thorough  isolation  of  existing  lepers.  There  ai-e 
many  diiSculties,  however,  especially  in  such  countries 
as  India,  in  giving  practical  expression  to  what 
appears  to  be  a  perfectly  logical  conclusion — difficulties 
springing  from  the  rights  of  the  individual,  finance 
difficulties,  difficulties  arising  from  concealment  or 
incorrect  diagnosis,  as  well  as  from  the  continued 
introduction  of  fresh  cases  from  without.  These  and 
other  obvious  obstacles,  incident  to  any  attempt  at  a 
wholesale  system  of  thorough  isolation,  are  so  great 
that  the  most  that  can  ■  be  hoped  for  at  the  present 
time,  and  in  the  present  state  of  public  opinion,  is  some 
modified  system  of  segregation  and  isolation,  such  as 
has  worked  so  successfully  in  recent  years  in  Norway. 

Where  possible,  therefore,  lepers  should  be  segre- 
gated in  isolated  asylums,  which  should  be  so  conducted 
as  to  prove  attractive.  Those  who  cannot  be  made,  or 
persuaded,  to  enter  these  asylums  should  be  isolated 
as  much  as  possible  from  their  families  and  the 
public;  scrupulous  cleanliness  of  their  persons  and 
houses  .should  also  be  insisted  on.  Lepers  ought  not 
to  be  allowed  to  beg  in  the  streets — as  is  often  the 
case  in  Eastern  cities,  to  keep  shops,  or  to  handle 
food  or  clothes  intended  for  sale,  to  wander  about  the 
country  as  pedlars  or  mendicants,  to  hire  themselves 
out  as  servants  or  prostitutes,  or  to  frequent  fairs 
and  public  places.  All  lepers  in  the  ulcerative  stage 
of  the  disease,  when  it  is  to  be  presumed  that  myriads 
of  bacilli  are  being  constantly  given  off  from  then- 
sores,  should  be  still  more  scrupulously  isolated,  theii 
discharges,  clothes,  and  dressings  being  systematically 
destroyed  or  disinfected.  A  child  born  of  a  lepei 
should  at  once  be  removed  from  the  diseased  parent, 
and,  if  necessary,  cared  for  at  the  public  expense. 

If  laws  were  enacted  to  give  effect  to  such  common- 
sense  precautions,  and  if  these  laws  were  faithfully 
carried  out,  the  best  results  might  be  looked  for. 
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Leprosy  is  feebly  contagious,  or  rather,  the  conditions 
tor  successful  contagion  rarely  recur ;  so  rarely,  that 
it  IS  more  than  probable  that  under  such  a  modified 
system  of  segregation  and  isolation  as  that  indicated 
they  would  recur  so  seldom  that  the  disease  would 
rapidly  die  out. 

Vaccinatio7i.~lt  has  not  been  actually  proved 
that  leprosy  can  be  communicated  by  vaccination, 
although  there  is  some  evidence  in  favour  of  such  a 
supposition.  But,  although  this  has  not  been  proved 
It  is  an  obvious  and  very  desirable  precaution,  in 
countries  m  which  the  disease  is  endemic,  to  take 
care  that  the  vaccmifer  is  not  only  not  the  subject  of 
actual  leprous  eruption,  but,  also,  that  he  or  she  comes 
trom  a  family  and  community  free  from  leprosy 
An  apparently  healthy  vaccinifer  may  contain  lepra 
bacilli  m  a  latent  state,  may  be,  in  fact,  a  potential 
leper  capable  of  communicating  the  disease. 

Treatmeiit.-Scrupulous  and  systematic  atten- 
tion to  personal  and  domestic  hygiene  and  cleanliness  : 
frequent  bathing  and  the  free  use  of  soap  ;  frequent 
changes  of  underclothing;   good  food ;    fresh   air  ; 
light  work  ;   the  avoidance  of  over-strain,  fatigue 
and  of  exposure  to  bad  weather;  these  things  are  all 
of  prime  importance  in  the  treatment  of  leprosy 
and  should  be  insisted  on.    It  has  been  found  thft 
most  lepers  on  being  placed  in  favourable  hygienic 
conditions  improve  for  a  time,  and  that  in  a  small 
proportion  of  cases  the  disease  by  these  means  may 
sometimes  be  actually  arrested.    Europeans  who  have 
contracted  leprosy  in  the  tropics  aln^ost  invariably 
undergo  temporary  improvement  on  return  to  the 
more  bracing  chmate  and  more  nutritious  diet  of 
their  native  lands.    It  seems  to  me  that  the  methods 
ot  treatment  now  coming  into  vogue  for  tuberculosis 
are  equally  applicable  to  lepro.sy 

timf '.?V,  ^^S^"^"^^''  time  to 

time  as  being  more  or  less  of  the  nature  of  specifics 
in  the  treatment  of  this  disease.  But,  though  some 
of  these  dr,.gs  appear  for  a  time  to  do  good,  and  in 
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consequence  acquire  a  certain  degree  of  popularity, 
hitherto  all  of  them,  one  after  another,  have  sooner 
or  later  fallen  into   disfavour.    There  is  no  good 
reason  to  think  that  any  known  medicinal  substance 
is  really  a  specific  for  leprosy,  in  anything  approach- 
ing the  sense  that  mercury  and  iodide  of  potassium 
are  specifics  in  syphilis.    One  is  very  apt  to  be 
deceived  in  estimating  the  value  of  a  drug  in  leprosy. 
The  leper  applies  for  treatment  generally  during,  or 
soon  after,  one  of  the  periodical  exacerbations  of  the 
disease,  and  when  the  nodules  and  other  eruptions 
are  active  and  well  pronounced.     In  the  natural 
course  of   events,  and  without  treatment  of  any 
description,  especially  if  the  patient  be  placed  under 
favourable  hygienic  conditions,  these  acute  manifesta- 
tions tend  to  become  quiescent,  and  the  disease  tem- 
porarily to  ameliorate.    Observers  are  too  apt  to 
attribute  this  natural  and  temporary  amelioration  to 
whatever  drug  the  patient  may  happen  to  be  taking 
at  the  time.    Moreover,  in  judging  of  the  value  of 
any  drug  in  leprosy,  it  must  be  remembered  that 
the  disease  may  be  arrested  spontaneously,  or  even 
be  recovered  from,  and  that  without  the  use  of  any 
drug  whatever. 

Chaulmoogra  oil  {oleum  gynocardium),  in  doses 
of  from  two  to  ten  up  to  forty  drojDs  or  more, 
according  to  tolerance,  three  times  a  day, 
together  with  inunction  of  the  same  drug  mixed 
with  some  oil,  is  a  favourite  remedy  with 
English  practitioners.  Such  lepers  as  can  assimilate 
large  doses  of  this  drug  appear  to  derive  benefit. 
Sandwith  has  reported  a  case  in  which  marked 
benefit  followed  persistent  hypodermic  administration 
of  chaulmoogra.  I  have  had  lepers  under  my  care  who, 
in  addition  to  large  doses  of  chaulmoogra  by  the 
mouth,  received  hypodermic  injections  daily  up  to  one 
drachm  of  the  drug.  The  improvement  for  a  time  was 
marked.  The  bacilli,  however,  were  just  as  abundant 
in  the  nodules  during  and  after  as  before  treatment, 
and   there  was  no  alteration  in   their  appearance. 
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Encouraged  by  the  clinical  results,  I  have  persevered 
with  this  treatment  for  many  weeks  at  a  time.  In 
one  instance  the  patient  died  from  what  was  sus- 
piciously like  fat  embolism  ;  in  another,  while 
very  large  doses  of  chaulmoogra  were  being  taken 
b}"^  the  mouth  and  injected  hypodermically,  severe 
leprotic  fever,  associated  with  profuse  eruption  of 
lepromata,  set  in. 

Gurjun  oil,  once  in  favour,  seems  to  have  been 
abandoned. 

Unna  claims  to  have  cured  several  cases  of  leprosy 
by  the  internal  administration  of  ichthyol  in  increasing- 
doses,  combining  the  internal  medication  with  vigorous 
rubbing  of  the  arms  and  legs  twice  a  day  with  pyro- 
gallic  acid  (10  per  cent.)  in  lanolin,  and  the  cheeks 
and  trunk  with  chrysophanic  acid  (10  per  cent.)  in 
lanolin  ;  at  the  same  time  applying  to  the  forehead 
and  chin  a  plaster  of  chrysophanic  and  salicylic  acids 
with  creasote,  changing  the  plaster  every  day.  The 
treatment  is  continued  for  a  month,  and  is  then 
followed  by  a  course  of  warm  baths  before  being 
resumed. 

Tuberculin  has  also  been  tried.  It  produces  a 
local  and  a  general  reaction,  which  is  sometimes 
curiously  delayed  for  one  or  two  days.  So  far  from 
doing  good  it  seems  to  aggravate  the  disease,  causing 
fresh  eruptions,  and,  also,  causing  bacilli  to  appear  in 
the  blood. 

Dr.  RadclifFe  Crocker  has  recorded  several  cases  of 
leprosy  in  which  great  improvement  followed  weekly 
hypodermic  injections  of  one-fifth  of  a  grain  of  per- 
ch loride  of  mercury. 

Iodide  of  potassium  aggravates  leprosy  if  given 
in  full  doses  ;  it  not  only  affects  the  general  health 
prejudicially,  but  it  causes  fresh  eruptions  to  appear. 

Danielssen  regards  salicylate  of  soda,  combined 
with  cod-liver  oil,  quinine  and  iron,  good  food,  and 
good  hygiene,  as  the  best  treatment  for  lepro.sy. 
He  cl  aims  for  the  salicylate,  if  commenced  within 
the  first  few  months  from  the  appearance  of  the 
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disease,  that  it  sometimes  effects  a  cure.  He  begins 
with  fifteen  grains,  four  times  a  clay,  and  gradually 
increases  the  dose  during  six  months  or  a  year. 

I  have  tried  thyroidin  in  a  case  of  nerve  leprosy. 
The  patient  is  now  absolutely  free  from  symptoms. 

Hydroxylamin,  enroplien,  naphthol,  salol,  methyl- 
ene blue,  and  aristol  have  also  been  tried  recently ; 
the  results  have  not  proved  encouraging. 

Nerve  stretching,  with  or  without  nerve  splitting, 
has  been  strongly  advocated  (McLeod)  for  the  cure 
of  leprous  neuralgia,  anaesthesia,  muscular  atrophy, 
and  other  trophic  lesions.  At  the  best  they  can 
benefit  the  local  lesion  alone,  and  that  but  tempo- 
rarily, and  only  in  the  earlier  stages  of  the  leprous 
neuritis  before  the  nerve  has  undergone  fibrous 
transformation. 

In  the  case  of  leprous  nodules  spreading  on  to 
the  cornea  and  threatening  to  interfere  with  the  line 
of  vision,  Broeckmann  has  shown  that  the  extension 
of  the  leproma  may  be  arrested  by  division  of  the 
cornea  on  the  pupillary  side  of  the  lesion  ;  it  is  found 
that  the  bacilli  do  not  traverse  the  cicatrix.  Tarso- 
rhaphy  for  ectropion  of  the  lower  lid  ;  iridectomy  for 
iritis,  or  synechite  ;  tracheotomy  for  laryngeal  stenosis ; 
and  necrotomy  for  bone  disease,  may  sometimes  have 
to  be  performed.  Horder  strongly  recommends  ampu- 
tation for  perforating  or  other  forms  of  ulceration  ; 
the  general  health  is  much  improved  by  the  removal 
of  such  sources  of  sepsis.  The  existence  of  leprcsy 
does  not  materially  interfere  with  the  success  of 
surgical  operations.  I  once  removed  an  enormous 
elephantiasis  of  the  scrotum  from  a  confirmed  leper  ; 
the  presence  of  the  leprosy  did  not  prevent  sound 
healing  of  the  extensive  operation  wound,  the  man 
making  a  good  recovery  so  far  as  the  operation  was 
concerned. 

If  only  one  tubercle,  or  one  limited  lepra  macula 
is  present,  and  there  have  been  no  constitutional 
signs  of  a  general  invasion,  it  is  advisable  to  excise 
freely  the  affected  spot.    It  is  just  possible  that  in 
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this  spot  we  may  be  dealing  with  the  primary  lesion  of 
leprosy — the  point  of  invasion — and  that  as  yet  the 
disease  is  limited  to  this.  At  all  events,  to  excise 
this  can  do  no  harm ;  and  in  face  of  the  terrible  fate 
which  is  otherwise  in  store  for  the  victim  of  this 
infection,  it  would  be  wrong  to  withhold  any  possible 
chance  of  escape,  however  small,  such  a  trifling  opera- 
tion might  afford.  A  case  has  been  recorded  in  which 
a  child,  twenty-seven  months  old,  presented  on  one 
temple  a  minute,  red,  ansesthetic  spot  which,  on 
microscopic  examination,  proved  to  contain  lepra 
bacilli.  The  child's  brother  was  a  confirmed  leper. 
Six  months  after  the  discovery  of  the  spot  it  was 
excised  and  the  wound  cauterised.  This  was  done 
in  October,  1893  ;  in  April,  1894,  the  child  showed 
no  signs  of  leprosy. 

As  already  mentioned,  the  occurrence  of  acute 
disease  may  cause  absorption  of  leprous  deposit. 
This  has  been  more  particularly  observed  after 
erysipelas.  It  has  accordingly  been  proposed  to  treat 
leprosy  by  inoculations  of  the  erysipelas  streptococcus, 
or  by  injections  of  the  filtered  toxin  obtained  from 
cultures  of  that  organism  (Impey). 
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CHAPTER  XXXIY. 

YAWS  (fRAMBCESIA). 

Definition. — Yaws  is  a  contagious,  inoculable  dis- 
ease characterised  by  an  indefinite  incvibation  period 
followed  usually  by  fever,  by  rheumatic-like  pains, 
and  by  the  appearance  of  papules  on  the  skin,  which 
generally  develop  into  a  fungating,  granulomatous, 
encrusted  eruption.  It  runs  a  chronic  course;  is 
mostly  protective  against  a  second  attack  ;  and,  to 
a  certain  extent,  is  influenced  by  mercury  and  potas- 
sium iodide. 

Oeograpliicai  tlistribntion. — Yaws  is  widely 
diffused  throughout  the  greater  part  of  the  tropical 
world.  In  certain  places  it  is  very  common — as  in 
tropical  Africa,  particularly  on  the  west  coast ;  in 
many  of  the  West  India  islands;  in  Ceylon,  where 
it  is  one  of  perhaps  several  diseases  included  under 
the  term  parangi  ;  in  Fiji,  where  it  is  known  as  coko; 
in  Java  ;  in  Samoa  ;  and  in  many  of  the  islands  of  the 
South  Pacific.  It  is  difficult  to  say  to  what  extent  it 
exists  in  India ;  some  deny  its  presence  there  altogether, 
but  recent  observations  show  that  it  does  occur  there 
to  a  limited  extent.  Powell  has  recognised  and  de- 
scribed it  as  occurring  in  Assam.  Barker,  of  Borneo, 
has  recently  shown  that  the  skin  disease  of  the 
Eastern  peninsula  described  by  Brown  under  the 
name  of  jmrru  as  being  common  in  parts  of  the 
Malay  peninsula  is  yaws.  Yaws  occurs  in  China, 
but  is  rare  there — at  all  events  on  the  coast.  In 
some  of  the  West  India  islands,  and  in  Fiji,  almost 
every  child  passes  through  an  attack.  In  the  latter, 
according  to  Daniels,  those  children  who  do  not 
acquire  the  disease  in  the  ordinary  way  are  inoculated 
with  it  by  their  parents,  who  regard  an  attack  of  yaws 
as  an  occurrence  more  or  less  necessary  and  wholesome. 


GeOGR  a  PHICA  L  DlS  TR  IB  UTION. 


521 


NichoUs  has  made  a  careful  and  admirable  study  of 
West  Indian  yaws.  His  inclination  is  to  look  upon 
parangi,  coko,  and  similar  Asiatic  and  Pacific  island  dis- 
eases as  specifically  diflferent  from  the  African  and  West 
Indian  disease.  Daniels,  however — a  most  accurate 
observer,  who  has  had  extensive  experience  in  Fiji, 
in  British  Guiana,  and  in  Africa — -shows  very  clearly 
that  in  these  places  the  diseases  are  identical.  Prob- 
ably the  view  that  certain  forms  of  the  parangi  of 
Ceylon  are  not  yaws  is  likewise  incorrect. 

It  is  impossible  at  the  present  day  to  settle  the 
point,  but  it  seems  probable  that  yaws  was  originally 
an  African  disease,  and,  so  far  as  America  and  the 
West  Indies  are  concerned,  that  it  was  inti'oduced  by 
negro  slaves.  In  the  days  of  West  Indian  slavery 
the  specific  and  infectious  nature  of  yaws  was 
thoroughly  recognised.  The  planters,  from  com- 
mercial, apart  from  other  considerations,  by  institut- 
ing yaws  houses  and  similar  repressive  measures, 
took  much  trouble  to  keep  the  disease  undei-.  Since 
emancipation  has  permitted  the  West  Indian  negro 
to  revert  to  some  extent  to  the  state  of  savagery 
from  which  he  had  partly  emerged,  yaws  has  again 
become  very  prevalent,  and  is  now  a  principal  and 
loathsome  feature  in  the  morbidity  of  these  islands. 

Symptoms— r/ie  initial  fever. — In  yaws  there 
i.s  an  incubation  stage  of  very  variable  duration — two 
weeks  to  six  months* — the  appearance  of  the  char- 
acteristic eruptions  being  preceded  by  a  certain 
amount  of  constitutional  disturbance.  The  intensity 
of  the  general  symptoms  varies  within  wide  limits. 
Sometimes  they  are  hardly  perceptible,  and  are  not 
complained  of;  usually  there  is  well-marked  malaise 
with  rheumatic  pains.  Occasionally  there  is  severe  con- 
stitutional disturbance,  lasting  for  about  a  week,  with 

*  Paulet,  who  inoculated  fourteen  healthy  persons  with  yaws, 
found  the  first  lesion  in  from  twelve  to  twenty  days  ;  Oharlouia,  in 
twenty-eight  inoculations,  observed  a  papule  at  tlie  site  of  inocu- 
lation after  fourteen  days.  Naturally  acquired  yaws  is  reputed 
to  have  a  longer  incubation  period  than  the  inoculated  disease. 
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rigoi',  SQiart  fever — 100°  to  103° — persistent  head- 
ache, pains — worse  at  night — in  the  long  bones,  joints, 
and  loins,  and  sometimes  gastric  disturbance  and 
diarrhoea.  During  the  decline  of  these  constitutional 
symptoms  the  eruption  appears. 

Stage  of  fiirfuraceoiis  desquamation. — The  skin 
becomes  harsh  and  dry,  loses  its  natural  gloss,  and 
here  and  there  patches  of  light-coloured,  very  fine 
furfuraceous  desquamation,  best  appreciated  with  the 
aid  of  a  lens,  are  formed.  Tliese  patches  are  mostly 
small  and  circular ;  occasionally  they  are  oval,  irregu- 
lar, or  form  rings  encircling  islets  of  healthy  skin. 
Their  extent  and  number  are  very  uncertain.  They 
are  scattered  irregularly  over  limbs  and  trunk  ;  occa- 
sionally they  may  be  almost  confluent,  the  patches 
coalescing  and  giving  rise  to  an  appearance  as  if  the 
entii'e  skin  had  been  dusted  over  with  flour.  On  the 
other  hand,  this  furfuraceous  desquamation  may  be  so 
.slight  as  to  be  overlooked.  In  other  instances  it  may 
be  very  marked ;  the  heaping  up  of  desquamating 
epidermic  scales  producing  white  marks,  very  evident 
on  the  dark  skin  of  a  negi'o  or  Oriental. 

This  p'atehy,  furfuraceous  condition  of  the  skin 
occurs  not  only  at  the  early  stages  of  yaws,  but  it 
may  persist  thi-oughout  the  attack,  or  reappear  as  a 
fresh  eruption  at  any  period  of  the  disease. 

The  yaiv  (Fig.  61). — When  the  furfuraceous 
patches  have  been  in  existence  for  a  few  days  minute 
papules  appear  in  them.  Describing  these  papules, 
Nicholls  remarks  that,  in  examining  them  with  a 
lens,  "  they  are  seen  to  be  apparently  pushed  up 
from  the  rete  Malpighii  through  the  horny  epidermis, 
which  breaks  over  their  summits  and  splits  in  radi- 
ating lines  from  the  centre,  the  necrosed  segments 
curling  away  from  the  increasing  papule.  When 
the  papules  become  about  a  millimetre  in  height 
and  breadth,  a  yellow  point  may  be  observed  on  the 
summits  .  .  .  consisting  not  of  a  drop  of  pus  under 
the  e])idermis  .  .  .  but  of  a  naked,  cheesy-looking 
substance,  which  cannot  be  wiped  away  unless  undue 
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force  be  used.  Frequently  a  hair  will  be  observed 
issuing  from  this  yellow  substance,  thereby  indicating 
that  the  hair  follicles  are  the  centres  of  the  change 
going  on."  This  eruption  may  persist  during  the 
entire  attack,  or  it  may  appear  at  any  time  during 


the  course  of  the  disease.  When  extensive  and 
occurring  late,  it  indicates  a  protracted  attack. 

The  papule,  having  arrived  at  this  stage,  may 
either  cease  to  grow,  the  apex  becoming  depressed, 
cupped,  and  lined  with  the  yellow  cheesy  material 
alluded  to ;  or  it  may  go  on,  increasing  in  size,  to  the 
formation  of  the  typical  yaw.    In  the  latter  case  the 
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lesion  gradually  grows  into  a  rounded  excrescence, 
the  yellow  material  at  the  top  widening  out  so  as  to 
form  a  complete  cap  encrusting  the  little  tumour. 
The  yaw  so  formed  may  be  no  larger  than  a  split  pea ; 
or  it  may  attain  the  breadth  of  a  crown  piece.  The 
smaller  tumours  are  hemispherical ;  the  larger  are  more 
flattened  or  even  depressed  at  the  centre,  possess- 
ing everted,  somewhat  overhanging,  rounded  edge.s. 
Occasionally,  though  rarely,  a  big  yaw  may  include 
an  area  of  sound  skin.  Several  yaws  may  coalesce, 
and  together  cover  a  large  and  irregular  surface,  as  an 
entire  cheek,  a  popliteal  space,  or  the  dorsum  of  a 
foot.  In  the  case  of  these  large  yaws,  the  surface  of 
the  growth  is  apt  to  be  irregular  and  fissured.  The 
neighbourhood  of  the  mouth  and  anus  are  favourite 
sites  for  coalescent  yaws ;  in  such  situations  the 
moisture  of  the  parts  softens  and  removes  the  crust 
wholly  or  in  part,  so  that  the  surface,  in  addition  to 
being  fissured,  may  be  more  or  less  bare,  sodden,  and 
fungoid. 

The  crust  which  caps  and  encloses  an  uninjured 
yaw  is  yellowish,  granular,  blotched  with  blood  stains 
and  encrusted  dirt.  At  first  the  crust  is  somewhat 
moist,  but  gradually  it  becomes  dry,  brown,  and 
even  black.  The  crusts  are  firmly  adherent,  requir- 
ing some  force  to  remove  them  ;  a  proceeding  which, 
though  painless,  may  entail  a  little  oozing  of  blood. 
Deprived  of  its  crust  the  little  swelling  is  seen  to  be 
red  in  colour,  and  generally  smooth  and  rounded  on 
the  surface.  According  to  size,  it  stands  out  any- 
thing from  one-eighth  to  six-eighths  of  an  inch  above 
the  surrounding  healthy  skin.  Immediately  after 
removal  of  the  crust  the  exposed  surface  begins  to 
pour  out  a  pale,  yellowish-grey,  viscid  fluid,  which 
soon  becomes  inspissated,  rapidly  forming  a  fresh 
cap  to  the  yaw.  Pus,  unless  as  a  consequence  of 
irritation,  is  not,  as  a  rule,  found  under  the  crust. 

Although  the  formation  of  the  papules  and  yaws 
is  attended  with  much  itching,  the  yaw  itself  is  not 
at  all  sensitive;  the  tumour  may  be  touched  with 
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acid  even  with  impunity — a  diagnostic  point  of  some 
importance. 

The  yaw  usually  attains  its  maximum  develop- 
ment in  two  weeks ;  for  several  weeks  longer  it 
remains  stationary  before  beginning  to  shrink.  The 
crust  then  thins,  shrinks,  darkens,  separates  at  the 
periphery,  and  at  last  falls  off,  disclosing  at  the  site 
of  the  former  fungating  mass  a  slightly  thickened 
spot  of  fairly  sound  skin  which,  though  pale  at  first, 
may  subsequently  become  hyperpigmented. 

Ulceration. — Such  is  the  normal  process  of  evo- 
lution and  involution  of  a  yaw.  But  it  sometimes 
happens  that  the  tumours,  in  place  of  becoming 
absorbed,  break  down  and  ulcerate,  the  ulceration, 
howevei',  being  confined  to  the  yaw  itself.  In  other 
instances  ulceration  goes  deeper  and  extends  circum- 
ferentially,  giving  rise  to  extensive  sores  with  sub- 
sequent cicatricial  contractions.  Such  ulcerationsmay 
or  may  not  be  encrusted.  With  the  development  of 
the  deeper  and  wider  forms  of  ulceration,  the  typical 
lesions  of  yaws  may  disappear  for  a  time^  or  perhaps 
permanently.  In  the  latter  case  the  ulcers  are  said 
not  to  be  infective,  and  do  not  communicate  yaws  ; 
they  are,  therefore,  to  be  regarded  rather  as  compli- 
cations or,  it  may  be,  sequelae.  Such  ulcers  may 
persist  for  years.  Ulceration,  according  to  Nicholls, 
occurs  in  about  8  per  cent,  of  cases. 

Onychia. — -Yaws  may  occur  around  or  under  a 
nail  and  give  rise  to  a  troublesome  form  of  onychia. 

Foot  yaws. — When  a  yaw  develops  on  the  sole  of 
a  foot,  in  consequence  of  being  bound  down  by  the 
dense  and  thick  epidermis,  it  causes  much  sufi'ering. 
Spreading  laterally  under  the  thick,  leathery,  and 
unyielding  epidermis,  it  may  attain  a  large  size. 
After  a  time  the  epidermis  over  the  growth  gives  way, 
splitting  in  a  radiating  fashion.  Pressure  being  thus 
removed,  the  yaw  fungates,  and  suffering  diminishes. 

A  cracked  scaly  condition  of  the  hands  and  feet, 
sometimes  persisting  for  years,  is  not  unusual  in 
negroes,  and  must  not  be  confounded  with  yaws, 
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although  not  imfrequently  the  two  conditions  co- 
exist.* 

Distribution. — The  yaws  may  be  scattered  over 
the  whole  body  ;  or  the  crop  may  be  limited  to  one 
or  two  growths  ;  or  they  may  be  confined  to  a  cir- 
cumscribed region  of  the  skin.  They  are  commonest 
on  exposed  parts,  on  the  anterior  surface  of  the  body, 
and  on  parts  especially  liable  to  injury,  as  the  feet 
and  legs.  They  are  most  frequently  found  on  tlie 
lower  extremities ;  rarely  on  the  scalp,  and  still 
more  rarely  in  the  axillse.  They  are  hardly  ever 
seen  on  mucous  surfaces  unless  about  the  lips,  around 
the  angles  of  the  mouth,  and  in  the  nostrils,  where 
they  often  form  clusters. 

Duration  and  recu7Tences. — Yaws  lasts  for  weeks, 
months,  or  years,  its  duration  depending  on  the  general 
health,  idiosyncrasy,  hygienic  conditions,  and  the 
treatment  employed.  Mild  cases  in  healthy  sub- 
jects finish  in  about  six  weeks.  In  other  instances, 
especially  in  the  debilitated,  the  disease  runs  on  for 
months,  successive  crops  of  eruption  being  evolved. 
Sometimes  these  recurrences  may  stop  short  at  the 
stage  of  desquamation,  or  at  the  papular  stage,  or 
they  may  proceed  to  the  formation  of  typical  yaws. 
The  recurrences  are  usually  preceded  by  feverishness, 

*  In  the  course  of  time  the  West  Indian  negroes  have  adopted 
a  peculiar  jargon — a  mixture  of  French,  English,  and  Spanish — 
to  designate  the  various  manifestations  of  yaws.  The  scaly 
patches  are  known  in  some  of  the  islands  as  "pian  dartres,"  in 
Jamaica  as  ' '  yaws  caeca "  ;  the  papular  stage  of  eruption  as 
"pian  giatelle";  when  the  papular  eruption  occiu's  as  a  late 
.symptom,  it  may  be  called  "pian  charaib,"  or  "guinea-corn 
yaws."  The  developed  yaw  is  sometimes  known  as  "  bouton 
pian."  "Tubboes,"  "tubba,"  "crabs,"  "crappox,"  "crabes  "  are 
expressions  applied  to  the  painful  manifestations  on  the  soles 
of  the  feet.  Forms  of  chronic  dermatitis  on  hands  and  feet  are 
called  "dartres,"  "tubhoe,"  "crabs,"  "  dry  tubboes  "  ;  or  whei'C 
exudation  goes  on  between  cracks  in  soles  or  palms,  "running 
crab  yaws."  A  large  jicr.sistent  yaw  is  sometimes  known  as  the 
"mother,"  or  "grandmother,"  or  " mama-pian  "  ;  smaller  yaws 
as  "daughter"  or  "granddaughter"  yaws.  Yaws  which  show 
themselves  some  time  after  the  disease  ai)pears  to  have  subsided 
are  called  "memba"  (remember)  yaws.  Yaws  coalescing  in  the 
form  of  a  ring  are  called  "  ringworm  "  j'aws. 
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pains  in  tlie  bones  and  joints  ;  and  the  successive 
crops  may  either  be  limited  and  partial  in  their 
distribution,  or  they  may  be  general.  In  Fiji, 
Daniels  states,  the  average  duration  of  an  attack 
of  yaws  is  about  one  year. 

The  general  health. — Except  during  the  initial 
fever,  or  during  one  of  the  recurring  febrile  re- 
lapses, the  general  health  is  not  as  a  rule  affected. 
Occasionally,  however,  there  is  debility  and  ca- 
chexia ;  or  there  may  be  enlargement  and  tenderness 
of  the  lymphatic  glands.  In  other  instances  the 
rheumatic  pains  are  a  principal  feature,  and  may 
be  very  severe. 

Persistent  yaws. — That  yaws  sometimes  effects  a 
permanent  hold  is  shown  by  the  persistency  with 
which  it  occasionally  continues  to  recur  during  many 
years.  In  such  cases  the  lesion  has  always  the 
characters  of  a  true  yaw,  and  cannot  be  regarded 
as  a  "  secondary  "  or  '•'  tertiary  "  manifestation  in 
the  sense  in  which  these  terms  are  applied  to  the 
late  lesions  of  syphilis. 

Qitestion  of  sequeUf.. — Mention  is  often  made  of 
nodes,  of  gummatous-like  thickenings,  and  of  punched 
out  and  serpiginous  ulcerations  in  connection  with 
yaws.  Most  recent  authorities  regard  all  such 
phenoruena  as  being  generally  the  results  of  an  inde- 
pendent, though  concurrent,  syphilitic  infection. 

It  sometimes  happens  that  an  individual  who, 
years  previously,  passed  through  an  attack  of  yaws 
is  affected  with  destructive  ulceration  of  the  soft 
palate,  or  of  the  mucous  membrane  and  cartilage  of 
the  nose.  Opinions  differ  as  to  the  true  relationship 
between  this  special  type  of  ulceration  and  the 
antecedent  yaws ;  some  holding  that  it  is  a  later 
manifestation  of  yaws,  others  regarding  it  as  purely 
the  result  of  an  independent  syphilitic  taint.  As 
regards  the  West  Indies  the  question  is  one  which, 
considering  the  great  frequency  of  both  acquired  and 
congenital  syphilis  tliere,  it  is  hard  to  decide. 
Daniels  says  that  in  Fiji,  where  syphilis  is  unknown 
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among  the  natives,  these  destructive  ulcerations  of 
palate  and  nose,  together  with  a  skin  affection  like 
lupus  vulgaris — all  of  which  he  says  are  amenable  to 
potassium  iodide  —  are  not  uncommon  ;  he  is  inclined, 
therefore,  to  regard  them  as  true  sequeljB  of  yaws. 
Corney  appears  to  entertain  a  similar  opinion,  for  in 
his  annual  statistical  return  of  the  Colonial  Hospital, 
Fiji,  1896,  he  classifies  eleven  cases  under  the  head- 
ing "Lupoid  ulceration  of  posterior  nares  and  adjoin- 
ing pharyngeal  parts  (tertiary  framboesia)."  Powell 
describes  two  cases,  mother  and  child,  in  whom, 
concurrently,  a  uniform  swelling  of  the  proximal 
phalanges  of  both  hands  occurred  duriiag  the  third 
year  of  an  attack  of  yaws.  To  the  touch  the  bones 
gave  the  impression  of  being  rarefied.  The  swellings 
yielded  to  mercury. 

Qtoestion  of  a  primary  sore. — Another  point  in 
the  symptomatology  of  yaws  is  the  question  of  the 
occurrence  of  a  primary  sore,  as  in  syphilis.  Numa 
Rat  says  there  is  such  a  sore,  but  that  it  is  usually 
overlooked.  He  describes  it  as  a  papule  with  a  pale 
yellow  material  at  its  apex,  which  may  remain  a 
papule,  or  which,  after  seven  days,  may  ulcerate  and 
subsequently  cicatrise.  Other  observers  do  not  agree 
with  this.  They  say  that  though  3''aws  virus  applied 
to  a  pre-existing  ulcer  may  render  it  unhealthy-look- 
ing and  cause  it  to  fungate  like  an  ordinary  yaw,  yet 
successful  puncture  inoculations,  although  they  some- 
times give  rise  to  a  yaw  at  the  point  of  inoculation, 
do  not  by  any  means  always  produce  a  local  lesion, 
much  less  an  ulcer.  As  the  lower  animals  appear 
not  to  be  susceptible  to  yaws,  tliis  and  other  interest- 
ing points  cannot  be  settled  by  experiment  on  them. 

Mortality. — Although  in  the  literature  of  the 
subject  reference  is  made  to  deaths  from  yaws,  yet, 
judging  from  the  statistics  collected  by  Nicholls,  the 
mortality  must  be  very  small  indeed.  In  7,157  West 
Indian  cases,  treated  in  various  yaws  hospitals,  thei-e 
were  only  185  deaths — a  mortality  of  25-8  per  thou- 
sand ;  a  death-rate,  as  Nicholls  points  out,  less  than 


^Etiology. 


529 


the  average  annual  death-rate  in  one  of  the  islands- 
Antigua.  Doubtless  although  yaws  itself  seldom 
proves  dii-ectly  fatal,  intercurrent  diseases,  such  as 
sloughing  phageda3na  and  phagedsenic  ulceration,  pre- 
disposed to  by  the  skin  lesions,  occasionally  do  so. 
If  the  verruga  of  Peru  be  a  form  of  yaws,  then, 
under  certain  conditions,  yaws  becomes  a  very  dan- 
gerous disease. 

iEtioIogy. — Contagion  and  heredity. — As  yaws 
is  highly  contagious,  all  circumstances  favouring 
contact  with  the  subject  of  the  disease  favour  its 
occurrence.  Simple  skin  contact  does  not  suffice  for 
infection  ;  a  breach  of  surface  is  necessary.  Probably 
the  virus  is  often  conveyed  by  insect  bites,  or  by 
insects  acting  as  go-betweens  and  carrying  it  from 
a  yaw  sore  to  an  ordinary  ulcer.  Thus  the  disease 
often  commences  in  a  pre-existing  ulcer.  Cases  are 
prone  to  originate  in  certain  dirty  houses,  the  virus 
from  previous  yaws  patients  seemingly  impregnating 
the  floors  and  walls  of  the  filthy  huts  in  which  the 
latter  had  resided.  In  this  way  the  disease  may  be 
acquired  without  direct  transference  from  an  existing 
case. 

Yaws  is  neither  hereditary  nor  congenital.  A 
pregnant  mother  suffering  from  yaws  does  not  give 
birth  to  a  child  suffering  from  the  same  disease,  nor 
one  which  will  subsequently  develop  yaws,  unless  the 
virus  be  first  introduced  directly  through  a  breach  of 
surface  after  birth.  It  is  nob  conveyed  by  the  milk  ; 
nor  does  a  suckling  suffering  from  yaws  necessarily 
infect  its  nurse. 

Age,  sex,  occupation,  race. — Although  two-thirds 
of  the  cases  in  the  West  Indies  occur  before  puberty, 
no  age  is  exempt.  Three  males  are  infected  to  every 
female  attacked.  Occupation  has  no  manifest  in- 
fluence. In  the  West  Indies,  Europeans,  Chinese,  and 
Indians  catch  the  di.sease  if  exposed  to  the  contagiuin. 

ITIorbicl  anatomy  and  patliologry. — No  vis- 
ceral changes  have  been  found  in  yaws,  altliough, 
of  course,  when  yaws  concurs  with  syphilis,  gummata, 
I  I 
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etc.,  may  be  fonnd ;  but  in  this  case  the  concurrent 
gummata  belong  to  the  syphilitic  and  not  to  the  yaws 
infection. 

The  tumours  on  the  skin  are  granulomata  made 
up  of  round  or  spindle-shaped  cells,  held  together  by 
a  small  amount  of  connective  tissue  and  abundant 
blood-vessels.  The  focus  of  the  circumscribed  cell 
proliferation  is  the  papilla,  which  becomes  very  much 
swollen,  and  the  Malpighian  layer.  The  cause  of  the 
proliferation  is  probably  some  micro-organism;  what 
this  may  be  has  not  been  satisfactorily  determined. 
Both  Pierez  and  Nicholls  found  a  micrococcus  in 
great  profusion  in  the  growth  and  exudation.  This 
they  succeeded  in  cultivating  ;  but  the  causal  relation- 
ship of  the  bacterium  to  the  disease  has  not  been 
established,  inoculations  of  cultures  into  the  lower 
animals  proving  negative. 

Diagnosis. — A  painless,  insensitive,  larger  or 
smaller,  circular,  encrusted,  red  granulomatous  ex- 
crescence occurring  in  the  endemic  district  is  almost 
certainly  yaws.  The  most  important  point  in  con- 
nection with  yaws,  both  as  regards  diagnosis  and 
Eetiology,  is  its  relationship  to  syphilis.  It  has  been, 
and  is  still,  held  by  some  distinguished  authorities, 
Hutchinson  for  example,  that  yaws  is  possibly 
syphilis  modified  by  race  and  climate ;  and  certain 
features  which  the  two  diseases  have  in  common  are 
pointed  to  in  support  of  the  contention.  The  dis- 
cussion is  bound  to  continue  until  the  respective 
germs  of  yaws  and  syphibs  have  been  sepai'ated, 
cultivated,  and  inoculated.  So  far  as  clinical  and 
microscopical  evidence  goes,  it  is  decidedly  in  favour 
of,  not  to  say  conclusive  for,  regarding  the  two 
diseases  as  specifically  distinct.  There  are  many 
points  of  contrast  in  their  clinical  features.  I  may 
mention  the  primary  sore,  the  infection  of  the  foetus, 
the  adenitis,  the  exanthem,  the  alopecia,  the  absence 
of  itching,  the  iritis,  the  afi'ection  of  the  permanent 
teeth,  the  bone  and  eye  affbctions,  the  congenital 
lesions,  the  polymorphism  of  the  eruptions,  the  nerve 
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lesions  and  the  gumraata  of  syphilis.  All  these  are 
wanting  in  yaws.  Moreover,  both  diseases  may 
concur  in  the  same  individual  (Powell  cites  two 
cases,  and  Oharlouis  two,  of  syphilis  supervening 
on  yaws) ;  and  antecedent  syphilis  certainly  does 
not  confer  immunity  as  against  yaws.  Yaws  may 
die  out  in  a  community,  as  in  British  Guiana 
(Daniels)  yet  syphilis  remain ;  yaws  may  be 
universal  in  a  community,  as  in  Fiji,  and  yet 
true  syphilis,  whether  as  an  acquired  or  congenital 
disease,  be  unknown.  Finally,  syphilis  has  never 
been  shown  to  give  rise  to  yaws,  nor  yaws  to  syphilis  ; 
neither,  so  far  as  known,  has  yaws  been  evolved 
in  any  community  from  syphilis,  or  appeared  inde- 
pendently where  the  possibility  of  its  having  been 
introduced  from  a  recognised  yaws  centre  could  be 
excluded  with  certainty. 

The  therapeutical  argument  for  the  identity  of  the 
two  diseases  is  a  very  fallacious  one.  Sulphur  will 
cure  scabies  and  pityriasis  versicolor,  yet  from  this 
circumstance  we  may  not  conclude  that  these  diseases 
are  identical.  The  same  may  be  said  in  respect  of 
the  influence  of  mercmy  and  iodine  on  syphilis  and 
on  yaws. 

Prophylaxis. — This  resolves  itself  into  the  adop- 
tion of  measures  to  prevent  contagion.  These  are :  the 
isolation  and  segregation  of  the  affected  ;  the  dressing 
and  treating  of  wounds  in  the  hitherto  unaffected  ; 
the  application  of  antiseptic  ointments  to  yaws  sores, 
so  as  to  obviate  the  diffusion  of  germs  ;  the  purifying 
or  destruction  by  fire  of  houses  or  huts  notoriously 
infected  ;  the  prevention  of  pollution  of  bathing  water 
by  yaws  discharges. 

Trealmcnt. — All  are  agreed  as  to  the  propriety 
of  endeavouring,  by  good  food,  tonics,  and  occasional 
aperients,  to  improve  the  general  health.  Most  are 
agreed  as  to  the  propriety  of  endeavouring  to  procure 
a  copious  eruption  by  stimulating  the  functions  of  the 
skin  by  warm  demulcent  drinks  ;  by  a  daily  warm 
bath  with  plenty  of  soap  ;  and,  during  the  outcoming 
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of  the  eruption,  by  such  diaphoretics  as  liquor  ani- 
monise  acetatis,  guaiacum,  etc.  Confection  of  sulphur 
is  also  recommended  as  a  suitable  aperient ;  it  may 
be  taken  frequently  in  the  early  stages  of  the  disease. 
All  are  agreed  as  to  the  propriety  of  avoiding 
everything — such  as  chill — tending  to  repress  the 
eruption ;  warm  clothing  is  therefore  indicated. 
Many  use  mercury,  or  potassium  iodide,  or  both,  after 
the  eruption  is  fully  developed.  These  drugs  have 
undoubtedly  the  power  of  causing  the  eruption  in 
yaws  to  resolve.  Some  practitioners  rarely  use 
them,  or,  if  they  use  them,  do  so  only  at  the  latest 
stages  of  the  disease,  considering  that  relapses  are 
more  prone  to  occur  after  their  too  eai'ly  employment. 
Mercury,  owing  to  its  proneness  to  cause  ansemia, 
is  less  frequently  employed  than  potassium  iodide. 
"Where  the  eruption  is  persistently  squamous,  or 
papular,  arsenic  is  frequently  prescribed.  Some 
touch  the  yaws  with  sulphate  of  copper  ;  some  apply 
nitrate  of  mercury  ointment ;  others  iodoform  oint- 
ment ;  others  leave  them  alone,  confining  their  local 
measures  to  the  enforcement  of  cleanliness.  When 
the  soles  of  the  feet  are  attacked,  the  feet  ought  to 
be  soaked  in  warm  water  to  soften  the  epidermis, 
which  should  then  be  cut  away  sufficiently  to  liberate 
the  subjacent  yaw.  Ulceration  must  be  treated  on 
ordinary  principles.  During  convalescence,  iron, 
arsenic,  and  quinine  are  indicated. 
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CHAPTER  XXXV. 

VERRUGA  PERUANA. 

In  certain  narrow  valleys  of  the  Andes,  between  tlie 
ninth  and  sixteenth  parallels  of  south  latitude,  and  at 
an  elevation  of  from  3,000  to  10,000  feet,  an  aggra- 
vated form  of  a  disease  in  some  respects  closely 
resembling  yaws,  and  locally  known  as  "  verruga,"  is 
endemic. 

The  peculiar  initial  rheumatic-like  pains  and  fever 
are  apparently  the  same  in  character  as  those  of  yaws, 
only  more  severe.  Just  as  in  yaws,  one  attack  of 
verruga  confers  practical  immunity.  The  constitu- 
tional symptoms  likewise  subside  on  the  appearance 
of  the  skin  lesion,  which,  judging  by  the  published 
descriptions,  is  a  granuloma  macroscopically  and 
microscopically  identical  with  that  of  yaws.  Just 
as  in  the  latter  disease,  the  eruption  may  be 
sparse  or  abundant,  discrete  or  confluent.  As  in  yaws, 
individual  granulomata  may  fail  to  erupt ;  others  may 
subside  rapidly;  others,  again,  may  continue  to  in- 
crease, and  then,  after  remaining  stationary  for  a 
time,  gradually  wither,  shrink,  and  drop  off  without 
leaving  a  scar.  If  difierence  there  be  in  their  clinical 
features  between  verruga  and  yaws,  apparently  it  is 
more  one  of  degree  than  of  kind. 

In  verruga  the  initial  fever  may  continue  for 
weeks,  or  even  for  months.  It  is  very  severe  in  many 
instances.  Often  it  exhibits  features  like  those  of 
a  malarial  infection,  including  intermittency,  profound 
ansemia,  and  sometimes  enlargement  of  the  spleen 
and  hver.  Very  probably  in  such  cases  it  is  the 
outcome  of  a  compound  infection— verruga  attacking 
a  malarial  subject.  Not  unfrequently  in  the  endemic 
district  a  certain  type  of  fever,  believed  to  be  verruga 
fever,  proves  fatal  before  the  appearance  of  definite 
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skin  manifestatious  such  as  would  justify  a  positive 
diagnosis.  This  was  apparently  the  case  with  a 
medical  student,  named  .Carrion,  who  inoculated 
himself  with  blood  from  a  verruga  granuloma.  The 
symptoms  in  his  case  closely  resembled  those  of 
the  very  deadly  fever  referred  to,  which  is  known 
locally  as  Oroya  fever. 

In  addition  to  the  severity  of  the  fever  and 
rheumatic  pains,  the  Peruvian  disease  is  remarkable 
for  the  tendency  to  spontaneous  hsemorrhage  exhibited 
by  the  skin  lesions.  Apparently  this  peculiarity  is 
attributable,  like  the  hsemorrhages  in  the  affection 
known  as  "  mountain  fever,"  to  the  diminished  atmo- 
spheric pressure  at  great  altitudes  ;  for  when  the 
patients  descend  to  the  lower  valleys,  or  to  the  sea 
level,  the  tendency  to  bleeding  ceases.  Possibly 
the  unusual  vascularity  of  the  swellings,  which  are 
sometimes  permeated  by  a  network  of  cavernous 
sinuses,  also  arises  from  the  same  circumstance. 

In  yaws  we  find  no  mention  made  of  the  occur- 
rence of  fungating  granulomata  in  any  situation  but 
the  skin.  In  verruga  it  would  seem  that  the  tumours 
may  develop  on  mucous  surfaces — in  the  oesophagus, 
the  stomach,  intestine,  bladder,  uterus,  and  vagina. 
Hence  the  dysphagia— a  common  symptom — and  the 
occasional  occurrence  of  hsematemesis,  melsena,  hasmat- 
uria,  and  bleeding  from  the  vagina  in  the  last-named 
disease. 

The  geographical  distribution  of  verruga,  so  far 
as  known,  is  singularly  limited ;  it  is  confined  to  cer- 
tain valleys,  the  inhabitants  of  neighbouring  places 
being  exempt.  It  is  said  that  the  disease  may  be 
acquired  in  merely  passing  through  the  endemic 
districts  ;  and  that,  unlike  yaws,  the  domestic  animals 
in  these  districts,  as  well  as  the  human  inhabitants, 
are  subject  to  the  disease.* 

*  Two  elaborate  memoirs  on  tins  disease  have  recently 
aijueared— "  La  Maladie  de  Carrion,"  and  an  article  in  La 
Frnsc  Medicale  (July  27th,  1898),  both  by  Dr.  M.  E.  Andmzola. 
It  is  curious  that,  although  animals  are  said  to  be  subject  to  the 
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Treatment. — It  appears  that  cold  tends  to  re- 
press the  development  of  the  eruption,  and  that  until 
this  appears  fever  and  pain  j^ersist.  For  this  reason, 
as  well  as  to  avoid  the  haemorrhage  from  the  lesions 
■when  they  do  erupt,  the  patients  should  quit  the 
heights  and  descend  to  near  the  sea  level.  External 
haemorrhages,  when  they  do  occur,  must  be  treated 
by  graduated  pressure ;  otherAvise,  the  local  as  well 
as  the  general  treatment  is  the  same  as  for  yaws. 


disease,  Carrion  chose  to  experiment  on  himself.  No  mention  is 
made  in  the  works  referred  to  of  experiments  on  animals,  althougli 
Carrion  is  lauded  for  his  enthusiastic  devotion.  The  reader 
might  consult  an  article  in  Pasteur's  "Annales  "  (Sept.  25th,  1898), 
"Note  sur  la  Bacteriologie  de  Verruge  du  P^rou,"  by  M.  Charles 
Nicolle. 
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CHAPTER  XXXVI. 

ULCERATING  GRANULOMA  OF  THE  PUDENDA. 

€}eog:raphical  distribution — Drs.  Neal,  Ozzard, 
Conyers,  and  Daniels  describe  a  peculiar  form  of  ulcer- 
ating granuloma  affecting  the  pudenda  in  dark-skinned 
races.  Their  observations  were  made  in  British 
Guiana,  and  principally  on  West  Indian  negi'oes. 
Daniels  believes  that  he  has  seen  a  similar  or  the 
same  disease  in  Fijians.  The  "  serpiginous  ulceration 
of  the  genitals  "  referred  to  by  Macleod,  and  recently 
by  other  writers  in  India,  more  especially  by  Maitland, 
is  undoubtedly  the  same  disease,  examples  of  which  I 
can  recollect  having  seen  in  South  China.  Taylor, 
of  New  York,  has  seen  it  in  whites  in  the  United 
States,  and  Goldsmith  has  met  Avith  it  in  aboriginals 
in  North  Australia.  Doubtless,  therefore,  although 
hitherto  little  notice  has  been  taken  of  this  disease,  it 
is  widely  distributed  in  the  tropics. 

Age  and  sex. — Ulcerating  granuloma  has  not 
been  observed  before  puberty  ;  it  has  been  found  only 
after  thirteen  or  fourteen,  and  up  to  forty  or  fifty.  It 
occurs  in  both  sexes,  but  particularly  in  women. 

Symptoms. — The  disease  commences  in  the 
great  majority  of  cases  somewhere  on  the  genitals  or 
groins  as  an  insignificant,  circumscribed,  nodular 
thickening  and  elevation  of  the  skin.  The  affected 
area,  being  covered  with  a  very  delicate,  pinkish, 
easily-rubbed-off  epithelium,  excoriates  readily,  expos- 
ing a  surface  prone  to  bleed  and  break  down,  although 
rarely  ulcerating  deeply.  The  disease  advances  in 
two  ways :  by  continuous  eccentric  peripheral  ex- 
tension, and  by  auto-infection  of  an  opposing  surface. 
In  its  extension  it  exhibits  a  predilection  for  warm 
and  moist  surfaces,  particularly  the  folds  between 
the  scrotum  and  thighs,  the  labia,  and  the  flexures 
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of  the  thighs  (Fig.  62).  Its  extension  is  very  slow, 
years  elapsing  before  it  covers  a  large  area.  Con- 
currently with  peripheral  extension  a  dense,  con- 
tracting, uneven,  readily-breaking-dowu  scar  forms 
on  the  surface  travelled  over  by  the  coarsely  or  finely 
nodulated  active  new-growth  which  constitutes  the 
peripheral  part  of  the  diseased  area.  Occasionally 
islands  of  active  disease  spring  up  in  this  scar 
tissue  ;  but  it  is  at  the  margin  of  the  implicated  patch 


ig.  62.— Ulcerating  granuloma  of  the  pudenda  in  the  male. 


that  the  special  featui-es  of  the  affection  are  best 
observed.  In  a  case  of  some  standing  there  is  found 
a  large  area  of  white  or  irregularly  pigmented,  per- 
haps excoriated,  unsound,  contracting,  folded,  and 
dense  cicatrix  ;  surrounded  by  a  narrow,  serpiginous, 
irregular  border  of  nodulated,,  somewhat  raised,  red, 
glazed,  delicately  skinned  or  pinkish,  superficially 
ulcerated  or  cracked  new-growth. 

In  the  case  of  the  female  (Fig.  63)  the  disease  may 
extend  into  the  vagina,  over  the  labia,  and  along 
the  flexures  of  the  thighs.  In  the  male  it  may  spread 
over  the  penis,  involve  the  glans,  scrotum,  and  upper 
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part  of  the  thighs.  In  either  sex  it  may  spread  in 
the  course  of  years  to  the  pubes,  over  the  perineum, 
and  as  far  back  as  the  region  of  the  coccyx.  At 
times  a  profuse  watery  discharge  exudes  and  even 
drips  from  the  surface  of  the  new-growth,  soiling  the 
clothes,  soddening  the  skin,  and  emitting  a  peculiarly 
offensive  odour.  In  this  condition  the  disease,  slowly 
extending,  continues  for  years,  giving  rise  to  incon- 


I'ig.  63.— Ulcerating  granuloma  of  tlie  pudenda  in  the  female. 


venience  and  perhaps  seriously  implicating  the 
urethra,  vagina,  or  anus,  but  not  otherwise  materially 
impairing  the  health. 

Histology.— On  microscopical  examination  the 
new  growth  at  the  margins  of  the  sore  is  found  to 
be  made  up  of  nodules,  or  masses  of  nodules,  con- 
sisting of  round  cells  having  large  and,  usually, 
badly-staining  nuclei.  These  cells  are  embedded  in 
a  delicate  fibrous  reticulum.  The  nodular  masses  are, 
for  the  most  part,  covered  by  epithelium,  their  under 
surfaces  merging  gradually  into  a  dense  fibrous  stroma 
in  which  small  clusters  of  similar  round  cells  are 
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here  and  there  embedded.  The  growths,  though  very 
vascular,  contain  no  hsemorrhages  ;  and  there  are  no 
signs  of  suppuration  or  of  caseation,  no  giant  cells,  and 
no  tubercle  bacilli.  In  vertical  section  of  the  small 
nodules  the  round  cell  mass  will  be  found  to  be  wedge- 
shaped,  the  base  of  the  wedge  being  towards  the  skin  ; 
the  deep-lying  apex  is  usually  pierced  by  a  hair  or  two. 
The  growth  is  found  around  sebaceous  follicles,  blood- 
vessels, lymphatics,  and  sudoriparous  glands  ;  but  it 
is  specially  abundant,  and  most  deeply  situated, 
around  the  hair  follicles.  jSTo  characteristic  micro- 
organism has  hitherto  been  discovered.  For  a  detailed 
description  of  the  histology  the  reader  should  consult 
an  elaborate  article  by  Dr.  James  Galloway  in  the 
British  Journal  of  Dermatology,  April,  1897. 

Etiology.— There  is  reason  for  believing  that  the 
disease  is  often,  if  not  generally,  a  venereal  one. 
Maitland  has  seen  it  in  the  mouths  of  a  husband  and 
wife.  He  considers  it  may  be  inoculated  on  other 
forms  of  venereal  sore,  such  as  an  ulcerating  bubo,  and 
that  a  compound  sore  may  result.  The  nature  of  the 
virus  is  unknown. 

Diag^nosis.— In  British  Guiana,  as  elsewhere, 
malignant  and  syphilitic  ulcerations  of  the  groin  are 
common  enough  ;  the  disease  under  notice,  however, 
differs  widely  from  these— clinically,  histologically, 
and  therapeutically.  It  is  characterised  by  extreme 
chronicity—ten  or  more  years,  by  absence  of  cachexia 
or  of  any  tendency  to  cause  death,  by  non-implication 
of  the  lymphatic  system,  and  by  non-amenability  to 
mercury  and  iodide  of  potassium.  The  disease  which  it 
most  resembles  is  lupus  vulgaris.  From  this  it  differs 
inasmuch  as  it  is  practically  confined  to  the  pudendal 
region,  affects  mucous  as  well  as  cutaneous  surfaces, 
tends  to  follow  in  its  extension  the  folds  of  the  skin, 
is  not  associated  with  the  tubercle  bacillus,  giant  cells, 
caseation,  or  other  evidences  of  tuberculous  disease. 

Treatment.— This  disease  is  very  rebellious  to 
treatment.  Scraping  and  caustics,  including  the  actual 
cautery,  have  been  freely  employed;  but,  although 
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some  improvement  may  be  effected  by  these  means,  new 
nodules  almost  invariably  spring  up  in  the  resulting 
cicatrix.  Complete  excision,  where  practicable,  offers 
the  best  chance  of  permanent  cure  ;  of  course,  such  a 
proceeding  must  be  undertaken  before  lai-ge  areas  and 
important  passages  have  become  involved.  Conyers 
and  Daniels  found  that  camphor  and  carbolic  acid  in 
equal  parts,  and  salicylic  acid  in  unguentum  creasoti, 
thirty  to  forty  grains  to  the  ounce,  gave  the  best 
results  ;  although  in  no  instance  have  they  succeeded 
in  effecting  a  complete  cure,  the  growth  invariably 
recurring  in  the  scars  soon  after  discontinuance  of 
treatment.  Maitland  recommends  the  repeated  appli- 
cation of  Vienna  paste  followed  by  boric  acid  poultices. 
Mercury  and  iodide  of  potassium  are  useless. 

Judging  from  its  relatively  superficial  nature  and 
close  resemblance  to  lupus,  it  seems  probable  that 
ulcerating  granuloma  would  prove  amenable  to  some 
form  of  radio-therapy. 
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CHAPTER  XXXVII. 

ORIENTAL  SORE.. 

Definition.— A  specific  ulcerating  granuloma  of 
the  skin,  endemic  within  certain  limited  areas  in 
many  warm  countries.  It  is  characterised  by  an 
initial  papule,  which,  after  scaling  and  crusting  over, 
breaks  down  into  a  slowly  extending  and  very  indo- 
lent ulcer.  Healing  after  many  months,  it  leaves 
a  depressed  scar.  The  sore  is  inoculable  and,  to  a 
considerable  degree,  protective  against  recurrence. 

Oeograpiiical  and  seasonal  distribution.— 
Among  the  endemic  places  may  be  named  Morocco, 
the  Sahara  (Biskra,  Gafsa),  Egypt,  Crete,  Cyprus, 
Asia  Minor,  Syria  (Aleppo),  Mesopotamia  (Bagdad), 
Arabia,  Persia,  the  Caucasus,  Turkestan,  India 
(Lahore,  Multan,  Delhi,  etc.).  Locally,  Oriental  sore 
is  often  called  after  some  town  or  district  in  which 
it  is  specially  prevalent;  thus  we  have  Delhi  boil, 
Bagdad  boil,  and  so  forth.  It  is  much  more  common 
in  cities  than  in  the  country.  In  Bagdad  few  escape 
an  attack;  visitors,  even  of  a  few  days  only,  are 
almost  certain,  at  particular  times  of  the  yeai-,  to 
contract  it.  Juliano  describes  the  disease  as  beincr 
common  in  Bahia,  Brazil ;  the  namg^  Oriental  sore* 
suggested  by  Tilbury  Fox,  is  therefore  no  longer 
quite  appropriate. 

According  to  Hirsch,  in  the  tropics  this  form  of 
ulceration  is  specially  prevalent  about  the  commence- 
ment of  the  cool  season  ;  in  more  temperate  climates, 
towards  the  end  of  summer  or  beginning  of  autumn. 
Years  of  prevalence  may  be  succeeded  by  years  of 
comparative  rarity  ;  possibly  in  harmony  with  altered 
sanitary  conditions.  In  Delhi,  for  example,  in 
1864  from  40  to  70  per  cent,  of  the  resident 
Europeans  were  affected  with  the  local  sore;  on 
certain   sanitary  improvements   being  effected,  the 
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frequency  of  the  disease  was  immediately  materially 
reduced. 

Syniptoiiis.— Oriental  sore  commences  as  a 
minute,  itching  papule  which  tends  to  expand  some- 
what as  a  shotty,  congested  infiltration  of  the  derma. 
After  a  few  days  the  surface  of  the  papule  becomes 
covered  with  fine,  papery  scales.  At  first  these 
scales  are  dry  and  white;  later  they  are  moister, 
thicker,  browner,  and  adherent.  In  this  way  a  crust 
is  formed  which,  on  falling  off,  or  on  being  scratched 
off,  uncovers  a  shallow  ulcer.  The  sore  now  slowly 
extends,  discharging  a  scanty  ichorous  material,  which 
from  time  to  time  may  become  inspissated  and  crust 
over  the  sore,  which  continues  to  spread  underneath. 
The  ulcer  extends  by  the  erosion  of  its  perpendicular, 
sharp-cut,  and  jagged  edge,  which  is  surrounded  by 
a  .slio-ht  or  more  considerable  areola  of  congestion. 
The  surface  of  the  ulcer  is  irregular.  Any  granula- 
tions which  form  speedily  break  down.  Subsidiary 
sores  may  arise  around  the  parent  ulcer,  into  which 
they  ultimately  merge.  These  sores,  usually  about 
an  inch  or  so  in  diameter,  in  process  of  time  may 
come,  in  some  instances,  to  occupy  an  area  several 
inches  across. 

After  a  variable  period,  ranging  from  two  or 
three  to  twelve  or  even  more  months,  healing  sets 
in.  Granulation  is  slow  and  frequently  interrupted. 
Often  it  commences  at  the  centre  whilst  the  ulcer 
may  be  still  extending  afc  the  edge  ;  often  it  is  effected 
under  a  crust.  Ultimately  a  depressed  white  or 
pinkish  cicatrix  is  formed.  Contraction  of  the  scar, 
particularly  if  it  happens  to  be  on  the  face,  may 
cause  considerable  and  unsightly  deformity. 

Oriental  sore  may  be  single  or  multiple.  Two  or 
three  are  not  uncommon  ;  in  rare  instances  as  many 
as  forty  have  been  counted  on  the  same  patient. 
They  are  mostly  situated  on  uncovered  parts— hands, 
feet,  arms,  legs,  and,  especially  in  young  children,  on 
the  'face  ;  rarely  on  the  trunk  ;  never  on  the  palms, 
soles,  or  hairy  scalp. 
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Dr.  Sfcurrock,  who  practised  in  Bagdad  for  four 
years,  informs  me  that  in  rare  instances  the  disease 
recurs  more  than  once,  but,  as  a  rule,  tlie  sores  of  the 
second  attack  do  not  break  down.  He  has  also  seen  a 
chronic  type  of  the  disease  which  may  recur  and  per- 
sist for  several  years  and  be  associated  with  deposit  in 
testes,  in  mucous  membranes — ^such  as  the  urethra  and 
mouth — and,  also,  with  a  chronic  form  of  dactylitis. 

In  a  very  few  instances  the  initial  papule  does 
not  pi-oceed  to  ulceration  but  persists  as  a  scaling 
or  scabbing,  non-ulcerating,  flattened  plaque— just  as 
sometimes  happens  in  the  case  of  the  primary  chancre 
of  syphilis.  Occasionally,  from  contamination  Avith 
the  virus  of  erysipelas,  of  sloughing  phagedajna,  or  of 
some  other  infeotious  acute  inflammatory  skin  disease, 
the  primary  lesion  may  become  complicated  and 
correspondingly  modified,  and  perhaps  a  source  of 
serious  danger.  Otherwise,  Oriental  sore  is  trouble- 
some and  unsightly  rather  than  painful  or  dangerous. 

Histologry;  setiolog-y.— Section  of  the  papule 
displays  an  infiltration  of  the  derma  by  a  mass  of 
small  round  granulation  cells.    These  lie  between  the 
elements  of  the  tissues,   particularly  about  blood- 
vessels, lymphatics,  and  sweat  glands  ;  towards  the 
centre  of  the  lesion  they  completely  replace  the 
normal   structures.     Various  micro-organisms  iiave 
been  described  in  association  with  Oriental  soi'e.  By 
staining  sections  in  gentian  violet  and  afterwards 
partly  decolorising  in  spirit,  Cunningham  and  Firth 
found  certain  violet-stained  bodies,  varying  in  size 
and  grouping,  in  a  proportion  of  the  infiltrating  cells. 
These  bodies  Cunningham  was  inclined  to  regard  as 
parasites.    Riehl,  however,  looks  upon  them'as  the 
result  of  a  hyaline  degeneration  of  protoplasm,  and 
advances  a  claim  for  certain  micrococci  which  he 
found  in  great  profusion  in  the  granulation  cells. 
Other  observers  have  likewise  found  micrococci  in 
the  tissues;  but,  so  far,  inoculations  from  cultures 
have  failed  to  produce  the  sores.    As  the  disease  has 
been  proved  to  be  communicable  to  the  lower  animals 
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(as  well  as  to  man)  by  inoculation  of  the  discharge 
from  the  surface  of  the  ulcers,  there  can  be  little 
doubt  that  in  Oriental  sore  the  discharges  contain  the 
specific  germ  ;  and,  as  Riehl's  micrococcus  did  not 
communicate  the  true  type  of  sore,  it  is  probable  that 
the  germ  has  yet  to  be  discovered. 

In  what  way,  under  natural  conditions,  the  para- 
site enters  the  tissues  it  is  as  yet  impossible  to  state 
definitely.  Not  improbably  it  is  conveyed  by  flies  or 
other  biting  insects,  and  by  them  either  inserted 
into  the  skin  or  applied  to  some  pre-existing  wound 
or  sore.  Dogs  are  known  to  be  subject  to  the  disease  ; 
it  must  not  be  overlooked  that  in  them  may  lie  an 
important  source  of  infection. 

As  a  rule,  second  attacks  do  not  occur.  Observing 
this,  the  Jews  of  Bagdad  at  one  time  pi-actised  on 
their  young  children  Oriental  sore  inoculation,  select- 
ing for  the  purpose  some  part  of  the  body  habitually 
covered  by  the  clothes.  They  designedly  forestalled 
.by  natural  agencies  the  infection  which  experience 
had  taught  them  to  regard  as  inevitable,  and  thereby 
avoided  an  ugly  scar  on  the  faces,  hands,  or  arms  of 
their  children. 

Neither  race,  nor  sex,  nor  age,  nor  occupation,  nor 
social  condition  influences  susceptibility. 

I'reatmeiit. — Some  have  advocated  destruction 
of  the  primary  papule,  and  even  of  the  ulcer,  by  caustics 
or  by  the  actual  cautery.  It  is  doubtful  if  such  a 
measure  would  prove  effective.  A  knowledge  of  the 
nature  and  natural  progress  of  the  disease  suggests  a 
protective  and  soothing  rather  than  an  irritating  line 
of  treatment.  A  dressing  with  some  mild  antiseptic 
ointment,  as  of  iodoform,  boracic  or  salicylic  acid,  is 
indicated.  Dr.  Andrew  Duncan  informs  me  that  in 
India  he  has  seen  these  sores  treated  with  great 
success  by  bandaging  over  them  a  piece  of  thin  sheet 
lead.  Tonics  when  the  patient  is  anaemic  or  debili- 
tated, attention  to  the  general  health,  change  of 
climate  should  the  disease  persist  beyond  the  usual 
time  for  cicatrisation,  are  indicated. 
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CHAPTER  XXXVIII. 

I.    PARASITES    OF    THE    CIRCULATORY   AND  LYMPHATIC 

SYSTEMS. 

THE  PILARIS  SANGUINIS  AND  FILARIASIS. 

History. — Our  knowledge  of  this  subject  dates 
f  from  the  discovery  by  Demarquay,  in  186.3,  of  an 

embryo  nematode — Filaria  nociurna — in  the  milky 
fluid  from  a  case  of  chylous  dropsy  of  the  tunica 
vaginalis  (p.  593).  Later,  in  1866,  Wiicherer  found 
the  same  organism  in  the  urine  of  a  number  of 
cases  of  chyluria.  In  1870  Lewis  made  a  similar 
observation  in  India,  and  in  1872  discovered  that 
the  blood  of  man  was  the  normal  habitat  of  this  em- 
bryo parasite,  which  he  named,  accordingly,  Filaria 
sanguinis  hominis.  Since  that  time  the  subject  has 
rapidly  expanded,  and  its  great  practical  importance 
in  tropical  pathology  is  now  recognised. 

Nomendature.—Th^  writer  has  pointed  out  that 
Lewis's  filaria  is  not  the  only  blood-worm  in  man, 
and  that  the  human  circulation  is  the  habitat  of 
embryos  of  no  fewer  than  four,  possibly  of  five  or 
even  more,  distinct  species  of  nematodes.  In  con- 
sequence of  this  discovery,  it  has  been  deemed  ad- 
visable to  modify  the  original  name  of  Lewis's  filaria. 
This  I  have  proposed  to  call  Filaria  nocturna,  Fig.  64, 
a.  Other  filaria;  of  the  blood  I  have  named  Filaria 
diurna,  Fig.  64,  h;  Filaria  2^erstans,  Fig.  64,  e ; 
J  J 
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Filaria  Demarquaii,  Fig.  64,  c  ;  Filaria  Ozzardi, 
Fig.  64,  d  (a  doubtful  .species) ;  and  a  sixth,  wliicL 
may  or  may  not  be  connected  with  one  of  the  two  last, 
I  have  called  Filaria  Magalhdesi,  after  its  describer. 


Fig.  6i.—(a)  Filaria  noclurna  x  800;  (b)  F.  diurna,  Africa  x  300;  (c)  F. 
Demarquaii,  St.  Vincent  x  300;  (d)  F.  Ozzardi  and  F.  pcrstans, 
Britisli  Guiana  x  300  ;  (e)  F.  2Krstans,  Africa  x  300. 

More  recently  Dr.  Prout,  of  Sierra  Leone,  lias 
described  yet  another  blood -worm  under  the  name 
Filaria  cji(ja,s  {Brit.  Med.  Jour.,  Sept.  20th,  1902). 

Their  2>athological  importance. — Only  one  of  these 
parasites,  so  far  as  we  know  at  present,  appears  to 
have  important  pathological  bearings — Filaria  noc- 
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tiirna,  the  embryonic  foi'tn  of  Filaria  Bancrofti,  a 
mature  parasite  inhabiting  the  lymphatics  of  man. 
As  regards  the  others,  we  have  no  knowledge  of  any 
pathological  significance  they  may  possess.  There  can 
be  no  question  of  the  importance  in  tropical  pathology 
of  the  parental  form  of  Filaria  nocturna  ;  there  is 
abundant  reason  to  believe  that  it  is  the  cause  of 
endemic  chyluria,  of  various  forms  of  lymphatic 
varix,  probably  of  tropical  elephantiasis  arabum,  and 
of  other  obscure  tropical  diseases. 

FILARIA  NOCTURNA  {Filaria  Bancrofti). 

Oeog^raphical  distribution  and  preva- 
lence.— The  geographical  distribution  of  Filaria 
nocturna  is  very  extensive.  It  has  been  found  as  an 
indigenous  parasite  in  almost  every  country  through- 
out the  tropical  and  subtropical  world,  as  far  north 
as  Spain  in  Europe  and  Charleston  in  the  United 
States  of  America,  and  as  far  south  as  Bris- 
bane in  Australia.  In  many  places— South  China, 
for  example — quite  10  per  cent.,  and  iii  other 
places  half,  of  the  population  harbour  it.  I  have 
ascertained  that  it  is   probable   that   one-third  of 

the  inhabitants  of  at  least  one  district  in  India  

Cochin— carry  blood  filariaj.    I  also  find  that  in  some 

of  the  South  Sea  islands — Samoa,  for  example  fully 

one-half  of  the  people  are  affected  in  this  way.  Thorpe 
has  shown  that  in  the  Friendly  Islands  32  per  cent, 
of  the  people  harbour  the  filaria.  We  have  similar- 
testimony  as  to  the  great  frequency  of  the  parasite  in 
Madras  from  Maitland  and  others,  in  Demerara  from 
Daniels,  in  several  of  the  West  India  Islands  from 
Low,  in  West  Africa  from  Annett,  Button,  and 
Prout.  Doubtless,  if  diligently  and  systematically 
sought  for,  it  could  be  found  in  most  tropical 
countries. 

Demonstration  of  blood  filaria>  Whoever 

would  investigate  the  subject  of  filariasis  will  find 
that,  rn  order  practically  to  comprehend  the  subject 
J  J  2 
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and  to  provide  himself  with  abundant  material  for 
observation,  it  is  advisable  to  make  systematic 
examination  of  the  blood  of  the  inhabitants  of  some 
district  in  which  elephantiasis  is  endemic.  If  this  be 
done,  the  observer  is  sure  to  come  across,  sooner  or 
later,  cases  in  which  Filaria  nocturna  abounds,  and 
also  of  the  diseases  to  which  it  gives  rise. 

Technique.— 1  recommend  the  following  procedure  as  likely 
to  supply  the  investigator  not  only  with  material,  but  also 
with  much  useful  information.  Let  him  ^^sit,  late  in  the 
evening,  some  hospital,  or  prison,  or  other  establishment  where 
he  can  have  an  opportunity  of  examining  the  inmates,  and  let 
him  procure  slides  of  the  blood  of,  say,  100  persons.  The 
slides  are  conveniently  prepared  by  pricking  the  finger  of  each 
person  in  tiu-n,  transferring  large  drops  of  the  blood  so  ob- 
tained to  ordinary  microscope  slips  by  simply  dabbing  the 
centre  of  the  sUp  on  the  blood.  The  blood  is  then  spread  out 
with  a  needle  so  as  to  cover  in  a  moderately  thin  film  about  a 
square  inch  of  one  surface  of  each  slip.  Each  slip,  so  soon  as 
the  blood  is  spread,  should  be  laid  on  its  uncharged  surface  on 
a  smooth,  level  surface  until  dry;  it  is  then  labelled  and  put 
aside.  One  preparation  of  this  description  may  be  made  fi-om 
&ach  person,  who  should  be  selected  simply  as  a  representa- 
tive of  the  general  population,  and  therefore  ii-respective  of 
his  being  physically  sound,  or  of  his  being  the  subject  of  any 
particular  type  of  disease. 

The  slides  may  be  examined  in  various  ways,  either  at  once 
or,  if  more  convenient,  weeks  or  months  afterwards ;  if  kept 
dry  they  do  not  spoU.  A  convenient  plan  is  to  dip  the  slides, 
without  previous  fixing,  in  a  weak  solution  of  fuchsine— about 
three  or  four  drops  or  more  of  the  saturated  alcoholic  solution  to 
the  ounce  of  water.  They  are  left  in  the  stain  for  about  an  hour, 
and  then  examined  wet  and  without  cover-glass.  If  the  slides 
are  old,  they  may  stain  too  deeply ;  in  this  case  they  may  be 
partially  decolorised  in  weak  acetic  acid— two  or  three  drops 
to  the  ounce  of  water— and  afterwards  M'ashcd.  Eecent  slidep, 
if  placed  in  water  for  a  few  minutes  until  the  h;emoglobin  is 
discharged,  show  the  filaria  very  well ;  it  is  advisable,  how- 
ever, for  the  novice  at  this  sort  of  work  to  use,  in  the  first 
instance,  the  fuchsine  method  described  above. 

Another  plan  is  to  fix  the  blood-film  with  alcohol,  and 
then  to  stain  by  running  on  a  few  drops  of  saturated  watery 
solution  of  rfcthylcnc  blue,  washing  off  the  superfluous  stain 
after  half  a  minute  and,  if  necessary,  decolorising  with  weak 
acetic  acid  ;  the  wet  slide  is  then  examined  with  the  microscope. 
Or,  without  previous  fixing  with  alcohol,  the  slide,  after  it  has 
dried,  may  be  dipped  for  a  few  seconds  in  water  so  as  to  wash 


Technique. 


549 


out  the  htemoglobin,  dried,  and  then,  with  or  without  fixing, 
stained  with  methylene  blue,  logwood,  or  other  suitable  stain. 

An  inch  objective  and  a  mechanical  stage  with  a  parallel 
movement  will  enable  the  investigator  to  pass  rapidly  in  review 
the  whole  of  the  blood  on  the  slide.  In  unfixed  slides,  if  filarise 
are  present  they  will  be  detected  readily  ;  the  hasmoglobin  of 
the  blood  corpuscles  being  dissolved  ouit  by  the  watery  stain, 
the  white  blood  corpuscles  and  any  filai-ia3  that  may  be  present 
are  the  only  coloured  objects  visible  on  the  slide,  and  therefore 
at  once  catch  the  eye. 

In  any  district  in  which  the  filaria  is  moderately  common, 
out  of  100  slides  prepared  in  this  way  from  as  many  indi\dduals, 
probably  eight  or  ten  will  be  found  to  contain  the  parasite. 
When  filariiB  have  been  detected,  the  persons  from  whom 
the  parasite-bearing  slides  came  may  be  used  afterwards  as  a 
source  of  supply  for  further  examiinations  and  study. 

Demonstration  of  living  filaria;. — When  it  is  desired  to 
study  the  living  filaria,  all  that  is  necessary  is  to  make  three  or 
four  ordinary  wet  preparations  of  the  blood  of  a  filaria-infected 
person  —  making  them  during  the  evening  or  night,  and 
ringing  the  cover-glasses  with  vaseline  so  as  to  prevent  the 
slides  from  becoming  dry.  In  such  preparations  the  filarite 
keep  alive  for  a  week,  or  even  longer,  and  can  readily  be 
detected  by  their  movements,  an  inch  or  half-inch  objective 
being  used  in  the  first  instance  as  a  searcher. 

Fermanent  preparations. — Permanent  preparations  may  be 
made  by  fixing  very  thin  films  of  blood  with  alcohol  or  heat, 
staining  with  methylene  blue,  eosine,  etc.,  and  mounting  in 
xylol  balsam.  It  is  generally  advisable  before  fixing  to  wash 
out  the  haBmoglobin  with  water  or  very  weak  acetic  acid.  Log- 
wood is  perhaps  the  best  stain ;  it  brings  out  the  sheath  very 
distinctly,  and  picks  out  the  nuclei.  Double  staining  with 
eosine  and  logwood  shows  very  well  the  structure  of  the 
musculo-cutaneous  layer  of  the  worm,  in  addition  to  other 
anatomical  details. 

Description  of  embryonic  form. — Examined 
in  fresh  blood,  Filaria  nocturna  (Fig.  65)  is  seen 
to  be  a  minute,  transparent,  colourless,  snake-like 
organism,  which,  without  materially  changing  its 
position  on  the  slide,  wriggles  about  in  a  state  of 
great  activity,  constantly  agitating  and  displacing  the 
corpuscles  in  its  neighbourhood.  At  first  the  move- 
ments are  so  active  that  the  anatomical  features  of 
the  filaria  cannot  be  made  out.  In  the  course  of  a 
few  hours  the  movement  slows  down,  and  then  one 
can  see  that  the  little  worm  is  shaped  like  a  snake  or 
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an  eel ;  tliat  is  to  say,  that  it  is  a  long,  slender,  cylin- 
drical organism,  liaving  one  extremity  abruptly  rounded 
off,  and  the  other  for  about  one-fifth  of  the  entire 
length  gradually  tajjered  to  a  fine  jioint.  On  measure- 
ment, it  is  found  to  be  about  of  an  inch  in  length 
by  -g-oVo-  to  -g-gVo  ^^^^^       diamctcr — about  the 

diameter  of  a  red  blood  corpuscle. 

When  examined  with  a  low  power,  it  appears  to 
be  structureless ;  with  a  high  power  a  certain  amount 
of  structure  can,  on  close  scrutiny,  be  made  out.  In 
the  first  place,  it  can  be  seen  that  the  entire  animal 
is  enclosed  in  an  exceedingly  delicate,  limp,  structure- 
less sack,  in  which  it  moves  backwards  and  forwards 
(Fig.  65,  a).  This  sack,  or  "  sheath,"  as  it  is  generally 
called,  although  closely  applied  to  the  body,  is  con- 
siderably longer  than  the  worm  it  encloses ;  so  that 
that  part  of  the  sack  which  for  the  time  being  is  not 
occupied  is  collapsed  and  trails  after  the  head,  or 
tail,  or  both,  as  the  case  may  be.  It  can  be  seen 
also  that,  about  the  posterior  part  of  the  middle  third 
of  the  parasite,  there  is  what  appears  to  be  an  irregular 
aggregation  of  granular  material,  which  by  suitable 
staining  can  be  shown  to  be  a  viscus  of  some  sort  (65,  h). 
This  organ  runs  for  some  distance  along  the  axis  of 
the  worin.  Further,  if  a  high  power  be  used,  a  closely 
set,  very  delicate  transverse  striation  can  be  detected 
in  the  musculo-cutaneous  layer  throughout  the  entii'e 
length  of  the  animal.  Besides  this,  if  carefully  looked 
for  at  a  point  about  one-fifth  of  the  entire  length  of 
the  organism  backwards  from  the  head  end,  a  shining, 
triangular  V-shaped  patch  (65,  c)  is  always  visible. 
What  may  be  this  V  spot  is  brought  out  by  very  light 
staining  with  dilute  logwood.  The  dye  brings  out  yet 
another  spot  (65,  d),  similar  to  the  preceding,  though 
very  mucli  smaller  ;  this  second  spot  is  situated  a  short 
distance  from  the  end  of  the  tail.  The  former  I  have 
designated  the  "  V  spot,"  the  latter  tlie  "tail  spot." 
These  spots  are  probably  connected  with  development, 
the  V  spot  being  the  rudiment  of  the  future  water- 
vascular  system,  or  perhaps  of  the  generative  organs, 
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the  tail  spot  that  of  the  anus,  or  cloaca  and  posterior 
part  of  the  alimentary  canal.  The  spots  (65,  c,  d)  are 
not  stained  by  strong  logwood  or  by  the  aniline 


a 
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Fig.  05.— Anatomy  of  Pilavia  noctiirna. 
a  a,  8Ueatli ;  b,  central  viscus  ;  c,  V  spot ;  rf,  tail  spot. 

dyes.  Staining  with  logwood  also  shoAvs  that  the 
body  of  the  little  animal  is  principally  composed 
of  a  column  of  closely  packed,  exceedingly  minute 
cells  enclosed  in  the  transversely  striated  musculo- 
cutaneous cylinder ;  at  all  events,  many  nuclei  are 
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thereby  rendered  visible.  Dr.  Low  lias  recently 
pointed  out  to  me  that  the  break  seen  in  all  stained 
specimens  in  the  central  column  of  nuclei  occurs 
at  a  point  slightly  anterior  to  the  anterior  V  spot. 
This  break  can  only  be  recognised  in  stained  pre- 
parations. 

When  the  movements  of  the  living  filaria  have 
almost  ceased,  by  careful  focussing  it  can  be  seen  that 
the  head  eiid  is  constantly  being  covered  and  uncovered 
by  a  six-lipped — or  hooked — and  very  delicate  pre- 
puce ;  and,  moreover,  one  can  sometimes  see  a  short 
fang  of  extreme  tenuity  suddenly  shot  out  from  the 
uncovered  extreme  cephalic  end,  and  as  suddenly  re- 
tracted (Fig.  66,  c,  d). 

Filarial  periodicity. — A  singular  feature  in 
the  life  of  the  embiyo  filai'ia  is  what  is  known  as 
"filarial  periodicity." 

If  under  ordinary  conditions  of  health  and  habit 
the  blood  be  examined  during  the  day,  the  parasite  is 


Fig.  66.— Structure  of  liead  end  of  Filaria  perstans  (n, 
and  of  F.  nncturna  (c,  d). 


rarely  seen,  or,  if  it  be  seen,  only  one  or  two  specimens 
at  most  are  encountered  in  a  slide.  It  will  be  found, 
however,  that  as  evening  approaches,  commencing 
about  5  or  6  o'clock,  the  fi]aria3  begin  to  enter  the 
perijaheral  circulation  in  gradually  increasing  numbers. 
The  swarm  goes  on  increasing  until  about  mid- 
niglit,  at  which  time  it  is  no  unusual  thing  to  find 
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as  many  as  three  hundred,  or  even  six  hundred, 
in  every  drop  of  blood;  so  that,  assuming  that  the 
parasites  are  evenly  distributed  throughout  the 
circulation,  it  may  be  inferred  that  as  many  as  forty 
or  fifty  millions  are  simultaneously  circulating  in  the 
blood-vessels.  After  midniofht  the  numbers  bemn 
gradually  to  decrease  ;  by  8  or  9  o'clock  in  the  morn- 
ing the  filarite  have  disappeared  from  the  peripheral 
blood  for  the  day.  This  diurnal  periodicity  is,  under 
normal  conditions,  maintained  with  the  utmost  regu- 
larity for  years.  Should,  however,  as  Mackenzie  has 
shown,  a  filarial  subject  be  made  to  sleep  during  the 
day  and  remain  awake  at  night,  the  periodicity  is 
reversed  ;  that  is  to  say,  the  parasites  come  into  the 
blood  during  the  day  and  disappear  from  it  during 
the  night.  It  cannot  be  the  sleeping  state,  as  some 
have  conjectured,  that  brings  about  this  periodicity, 
for  the  ingress  of  the  filariaj  into  the  peripheral 
blood  commences  three  or  four  hours  before  the 
usual  time  for  sleep,  and  the  egress  several  hours 
before  sleep  is  concluded,  and  this  egress  is  not  com- 
plete until  several  hours  after  the  usual  time  of 
waking. 

No  reasonable  explanation  of  the  cause  of  filarial 
periodicity  has  yet  been  given.  A  recent  opportunity 
has  enabled  me  to  ascertain  that  during  their  diurnal 
temporary  absence  from  the  cutaneous  circulation  the 
filariaj  retire  principally  to  the  larger  arteries  and  to 
the  lungs  (Fig.  67),  where  during  the  day  they  may 
be  found  in  enormous  numbers. 

The  patient  on  whom  this  observation  was  made  was 
the  subject  of  lymph  scrotum  and  varicose  groin  glands. 
His  blood  contained  large  numbers  of  embryo  filariie  which 
exhibited  the  anatomical  features  and  periodicity  charac- 
teristic of  F.  nocturna.  One  moi-ning  he  committed  suicide 
by  swallowing  a  large  quantity  of  dilute  hydrocyanic 
acid.  ^  Death  was  almost  instantaneous.  At  the  posl-xiortcm 
examination,  made  si.x  hours  later,  a  huge  lymphatic  varix 
was  found  occupying  the  pelvis  and  back  part  of  the  abdominal 
cavity.  In  the  dilated  lymphatic  vessels  many  adult  filarial — 
F.  Iliincrofti— wore  found.    The  distribution  of  the  embryo 
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filariiB  was  studied  by  counting  tbcm  in  drops  of  blood 
expressed  from  the  various  organs,  and  also  in  sections.  The 
result  is  summarised  in  the  following  tables  : — 


ENUMERATION   OF  FILAEI2E   IN   A  DEOP  OF 
BLOOD  EXPRESSED  FROM  THE  FOLLOWING 
ORGANS. 


Organ. 

No.  of 
Slides. 

Aggregate  No. 
of  Filariee. 

Average  per 
Slide. 

Liver  .... 

3 

2 

9 

* 

Spleen  .... 

3 

3 

1 

Brachial  vente  comites  . 

4 

111 

28 

Bone  marrow 

1 

0 

0 

Muscle  of  heart 

3 

365 

122 

Carotid  artery 

1 

612 

612 

Lung  .... 

10 

6751 

675 

ENUMERATION  OF  FILARL^  IN  SECTIONS  OF 
THE  FOLLOWING  ORGANS. 


Organs. 

No.  of 

Sections. 

Aggregate  No. 
or  FilariK. 

Average  per 
Section. 

Liver  .... 

10 

3 

0-3 

Spleen  .... 

4 

0 

0-0 

Kidney .... 

8 

13 

1-6 

Brain  .... 

4 

4 

1-0 

Muscle  (voluntary) 

3 

2 

0-33 

Heart  muscle 

4 

68 

17-0 

Lung  .... 

6 

301 

50-16 

Lobe  of  oar  . 

4 

1 

0-25 

Scrotum 

4 

0 

0-0 

In  the  lung  sections  (Fig.  67)  the  filariaa  lay  outstretched  or 
variously  coiled  in  the  vessels,  large  and  .small.  In  the  heart 
muscle  they  lay  along  the  capillaries  between  the  fibres ;  in  the 
kidneys  they  seemed  specially  to  affect  the  iMalpighian  tufts  ;  a 
very  few  were  found  in  the  capillaries  of  the  brain ;  vast  numbers 
were  found  in  smears  from  the  inner  surface  of  the  carotid 
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arteries.  The  preparations  aft'orJod  no  explanation  as  to  how 
the  fllaritii  contrive  to  maintain  their  position  in  the  blood 
current,  or  as  to  the  forces  determining  their  peculiar  dis- 


Fig.  07.— Section  of  lung,  showing  embryo  filariiie  in  tlie  blooil-vesseLs. 
{Iroin,  a  microphotogram  hy  Mr.  Spitta.) 

tribution.  Their  absence  from  the  liver  and  spleen  is  a 
remarkable  fact. 

The  mosquito  the  intermediary  host  of 

Filaria  nocturna. — Should  the  females  of  certain 
species  of  mosquito,  belonging  to  the  genus  Culex 
C.  fatigans],  and,  according  to  James^  Anopheles 
A.  nigerrimus'],  which  had  fed  on  the  blood  of 
a  filaria-infested  individual  be  examined  immediately 
after  feeding,  the  blood  contained  in  the  stomach 
of  the  insects  will  be  found  to  contain  large 
numbers  of  living  filarial  If  one  of  these  mosquitoes 
be  examined  three  or  four  hours  after  it  has  .similarly 
fed,  it  will  be  found  that  the  blood  corpuscles  have 
in  great  measure  parted  with  their  htemoglobin,  and 
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that  the  blood  plasma  in  consequence  of  this  and 
of  dehydration  has  become  thickened,  though  not 
coagulated.  If  attention  be  directed  to  the  filarise  in 
the  thickened  blood,  it  will  be  seen  that  many  of  them 
are  actively  engaged  in  endeavouring  to  escape  from 
their   sheaths.      The    diffused  hjemoglobin  has  so 

thickened  the  blood 
plasma  that  it  has  be- 
come viscid,  and  holds, 
as  it  were,  the  sheath. 
This  change  in  the 
viscosity  of  the  blood 
seems  to  prompt  the 
filarite  to  endeavour 
to  escape  from  their 
sheaths.  Thej^  become 
restless,  as  if  excited. 
Alternately  retiring 
towards  the  tail  end 
and  then  rushing  for- 
ward to  the  head  end 
of  the  sheath,  the  im- 
pi'isoned  parasitebutts 
violently"  against  the 
latter  in  fi-antic  effort 
to  escape.  After  a 
time,  the  majority 
succeed  in  effecting  a 
breach  and  in  wrigg- 
ling themselves  free 
from  the  sheaths 
which  had  hitherto  enclosed  them  (Fig.  68).*  The 
filaria  now  swims  free  in  the  blood,  the  character  of 

*  This  casting  of  its  slieatli  by  the  filai'ia  can  be  induced  in 
ordinary  blood  slides  by  chilling  them  on  ice,  or  by  other- 
wise bringing  about  the  diffusion  of  the  ha;moglobin.  The  fol- 
lowing method  is  usually  successful  :  Ring  with  vaseline  the 
cover-glasses  of  several  ordinary  wet  i)reparations  of  finger  blood 
obtained  at  night  from  a  filarial  patient ;  wrap  the  preparations 
separately  in  filter  paper  and  lay  them,  enclosed  in  a  watertight 
tin  box,  on  a  block  of  ice  for  six  or  eight  hours— say  over  night. 


Fig.  GS.— Filarial  ecdysis. 
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its  movements  once  more  undergoing  a  remarkable 
change.  Hitherto,  though  active  enough  in  wriggling 
about,  the  parasite  did  not  change  materially  its  posi- 
tion on  the  slide ;  but  now,  having  become  free,  it 
moves  about  from  place  to  place — locomotes,  in  fact. 
If  we  dissect  a  mosquito  at  a  somewhat  later  period 
after  feeding,  it  will  be  found  that  the  stomach  of  the 
insect,  though  still  full  of  blood,  contains  very  few 


Fig.  U9. — Section  of  thoracic  muscles  of  mosquito,  .showing  filarise  between 
the  Hbres  :  first  flay  after  tlie  insect  has  fed  on  a  tilariated  patient, 
(from  a  microphotogram  by  Mr.  Spitla.) 

filarise,  although  their  empty  sheaths  can  be  seen  in 
abundance.  If,  however,  we  break  up  with  needles 
the  thorax  of  the  insect  and  tease  out  in  normal 
salt  solution  the  muscular  tissue,  we  shall  find 
that  the  filaricB,  after  discarding  their  sheaths, 
have    quitted    the     stomach     and     entered  the 

Next  morning  examine  them  with  the  microscope.  It  will  bo 
found,  a.s  the  chilled  slides  warm  up,  that  wherever  on  the  slides 
the  hemoglobin  has  become  diffused  and  the  blood  lakc.y,  the 
filariy;,  as  they  gradually  revive  from  the  chilling,  begin  to 
endeavour  to  break  through  their  sheaths.  By  evening  most  of 
them  have  effected  this,  and  ither  empty  sheaths  can  be  seen 
lying  scattered  about  in  the  viscid  blood.  The  blood  must  not 
be  frozen. 
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thoracic  muscles  of  the  insect,  among  the  fibres 
of  which  they  are  now  moving  languidly 
(Figs.  69,  70,  71).  By  a  coarse  of  serial  dissections 
of  filariated  mosquitoes  we  can  ascertain  that 
in  the  thorax  of  tlie  insect  the  parasite  enters  on  a 
metamorphosis  which  takes  from  sixteen  to  twenty 
days  (longer  or  shorter,  according   to  atmospheric 
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Fig.  70. — Section  of  tlioracic  muscles  of  mosquito,  seven  days  after  it  had 
fed  on  a  filariated  patient,    (^roni  n  microphotogram  by  Mr.  Spitta.) 

temperature)  to  complete — a  metamorjjhosis  eventu- 
ating in  the  formation  of  a  mouth,  of  an  alimentary 
canal,  and  of  a  peculiar  trilobed  tail,  as  well  as  in  an 
enormous  increase  in  the  size  (to  of  an  inch)  and 
activity  of  the  young  parasite- (Fig.  72a,  a—/).  The 
filarine  noAV  quit  the  thorax. 

A  few  find  their  way  to  the  abdomen,  where,  in 
properly  prepared  sections,  they  may  occasionally  be 
seen  in  the  tissues  around  the  stomach,  and  even 
among  the  eggs  at  the  posterior  part  of  the  abdomeii. 
The  vast  majority  pass  forwards  by  the  prothora.x 
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and  neck,  and,  entering  the  head,  coil  themselves  up 
close  to  the  base  of  the  proboscis  and  beneath  the 
pharynx  and  under-surface  of  the  cephalic  ganglia. 
Low,  in  sections  prepared  at  the  London  School  of 
Tropical  Medicine  from  hlariated  mosquitoes  sent  to 
me  by  Dr.  Bancroft,  of  Australia,  has  shown 
that  the  filaria  in  its  future  progress  finds  its  way 


Fig.  71.— Section  of  thoracic  muscles  of  mosquito  about  twelve  days  after 
ft  had  fed  on  a  tilariated  patient.  (Ffo»t  a  microphotogram  by  Mi: 
Sjpitta. 

into  the  proboscis ;  an  observation  which  has  been 
confirmed  by  James  in  India  and  Annett  and  Button 
in  West  Africa.  As  pointed  out  by  Grassi,  its  exact 
position  here  is  the  interior  of  the  labium  (Fig.  72a). 
Apparently  the  filarife  seek  to  emerge  (for  such  must 
be  their  object  in  entering  the  proboscis)  in  pairs ;  at  all 
events,  in  tliose  sections  which  I  have  examined,  two. 
worms  were  in  each  instance  found  together,  their 
heads  abreast  of  each  other  and  close  to  the  termina- 
tion of  the  labium  in  the  labella. 
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The  parasites,  it  would  seem,  may  reiuaiii  in  this 
position  for  an  indefinite  time,  awaiting,  it  is  to  be 
presumed,  an  opportunity  to  enter  a  warm-blooded 
vertebrate  host  when  the  mosquito  next  feeds  on 
such.  Apparently  the  filariai  can  discriminate  be- 
tween flesh  and  vegetable,  for  in  mosquitoes  fed  on 
bananas  the  parasites  had  not  been  deceived  into 


Fig.  72. —Section  of  mosquito  about  sixteen  clays  after  it  liad  fed  on  a 
filariated  patient.  The  filaria  lias  escaped  from  tlie  thoracic  muscles. 
(From  a  microphotogmm  In/  Mr.  Sjiilla.) 

passing  into  so  inhospitable  a  medium  :  up  to  forty 
days  after  the  insect  was  infected,  and  after  many 
meals  of  banana,  they  could  still  be  found  coiled  up 
in  the  head  or  stretched  out  in  the  labium.* 

*  The  exact  iiatiile  of  the  process  by  which  the  filaria 
emerges  from  the  proliosci.s  of  the  mosquito  has  not  been  deter- 
mined. Three  s|)ectdations  liave  been  advanced.  Grassi  asserts 
that  when  the  mosquito  proceeds  to  bite,  on  the  labium  buckling 
up  as  the  stilettos  of  the  proboscis  enter  the  skin,  it  cracks  on  its 
ujiper  stu'face,  and  through  the  rujjture  thus  formed  the  filariaj 
emerge  and  find  their  way  along  the  stilettes  into  the  puncture 
these  have  made.    Anuett  and  Button  jioiut  out  that  there  is  a 
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These  observations  almost  prove  that,  like  the 
malaria  parasite,  the  Hlaria  is  introduced  into  its 
human  definitive  host  by  mosquito  bite.    Whether  it 


Fig.  72a. — Filaria  nocturna  in  head  and  proboscis  of  mosquito, 
fl,  rt,  a,  Filari;i ;  h,  labium  :  c,  labnun  ;  rf,  base  of  hypopbarynx;  c,  duct  of  veneno 
salivary  gland  ;  /,/,  ceplialic  ganglia  ;  y,  y,  eye  ;  //,  oeaopbagus  ;  pLuryngcal 
muscle. 


may  obtain  an  entrance  by  any  other  channel  or 
medium  it  would  be  hai"d  to  prove  and  rash  to  deny. 

weak  point  in  the  chitinoiis  skeleton  of  the  labium  just  where 
tlie  labella  are  jointed  on,  and  suggest  that  it  is  at  this  weak 
point  the  parasites  escape.  Sambon,  observing  that  the  filarial 
are  sometimes  found  in  tlic  palpi  as  well  as  in  the  labium,  con- 
siders that  the  latter  position  may  be  as  accidental  and 
unessential  as  the  former,  and  that  the  normal  method  of  escape 
is  by  i)enetration  of  the  soft  or  cephalic  jjortion  of  the  pharynx 
and  so  down  the  channel  between  labrum  and  hypopbarynx  into 
the  wound  of  the  skin. 
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That  the  young  filavia  can  live  in  water  for  a  time  is 
certain  ;  it  is  conceivable  that  some  of  them,  sucli  as 
those  which  at  the  completion  of  their  stage  cf 
development  in  the  mosquito  find  their  way  into  the 
abdomen  of  the  insect,  may  escape  into  water  when 
the  mosquito  lays  her  eggs  or  dies.* 

Technique. — Mr.  Max  Colquhoun  made  for  me  beautiM  sections 
illustrating  the  metamorphosis  of  the  filaria  in  mosquito. by  the 
following  technique.  The  insects,  preserved  in  glycerine,  were 
soaked  in  dilute  acetic  acid  5  per  cent,  for  one  day  only  ;  then  in 
formalin  50  per  cent.,  water  50  per  cent,  for  one  day  ;  next  in  ab- 
solute alcohol  for  one  day  ;  absolute  alcohol  and  ether,  equal  parts, 
one  day  ;  finally  in  celloidin  for  one  day.  They  were  then  sectioned, 
placed  in  strong  htematoxylin  for  two  hours,  decolourised  in  acid 
hydrochloric  (1  per  cent.)  and  alcohol,  washed  in  water,  passed 
through  aniline  oil,  xylol,  and  moimted  in  xylol  balsam.  Paraffin 
sections  are  not  a  success. 

In  working  with  fresh  niosquitoes,  all  that  is  necessary  is  to  tease 
up  the  tliorax  of  the  insect  with  needles  in  normal  salt  solution, 
and,  after  removing  the  coarse  fragments  of  the  integuments  of  the 
mosquito,  apply  a  cover-glass  and  place  under  an  inch  objective. 
The  filarias  are  readily  detected.  If  the  slide  is  dried,  fixed,  and 
stained  with  a  watery  solution  of  some  aniline  dye  or  with  log- 
wood, and  mounted  in  xylol  balsam,  beautiful  permanent  prepara- 
tions will  easily  be  obtained. 

However  introduced  into  the  human  body,  the 
filaria  finds  its  way  into  the  lymphatics.     Arrived  in 

*  lu  my  original  observations  on  this  subject  in  1879  and 
1883  (Trans.  Linnean  Sec,  1883)  I  supposed  that  filarial  meta- 
morphosis, so  far  as  the  mosquito  was  concerned,  is  completed  in 
from  six  to  seven  days.  This  I  now  believe  was  too  short  f.n 
estimate.  Bancroft  iJourn.  of  Trap.  Med.,  1899)  has  lately  shown 
that  it  is  necessary  to  feed  the  experimental  mos(iuito  (at  all 
event.s,  C.  fati[/a)is),  so  as  to  keep  it  alive  for  at  least  sixteen  days, 
to  obtain  the  final  stages  of  the  metamorphosis.  I  have  little-doubt 
now  that  tlie  insects  on  which  my  observations  were  made  had  fed 
repeatedly,  without  my  being  aware  of  it,  after  tlieir  meal  on  the 
filariated  patient.  Bancroft  has  shown  that  by  proper  feeding  (he 
uses  banana  for  the  purpose)  mosquitoes  may  be  kept  alive  for 
several  months,  any  filaria;  they  happen  to  harbour  remaining 
alive,  but  not  advancing  in  development  beyond  the  final  stage 
alluded  to  in  the  above  description.  In  the  observations  referred  to 
I  conjectured  that  the  fully  metamorphosed  filaria  escaped  from  the 
insect  either  at  her  deatli  or  when  she  deposited  her  eggs,  and  tliat 
thus,  in  drinking-water,  it  olitained  a  chance  of  gaining  access  to 
the  stomach  of  a  human  liost.  Before  Low's  observation  Bancroft 
had  very  nearly  guessed  the  truth,  for  he  had  expressed  the  idea 
that  the  filaria  may  be  injected  into  man  by  the  mosquito  when  it 
refeeds,  or  tliat  it  may  bo  swallowed  by  man  while  it  is  still 
enclosed  in  its  intermediary  insect  host. 
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one  of  these,  it  attains  sexual  maturity,  fecundation 
is  eftbcted,  and  in  due  course  new  generations  of 
embryo  filarise  are  poured  into  the  lymph.  These, 


Fig.  73.— Meliuiiorphosis  of  fllaria  in  mosquito. 
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passing  thx'ough  the  glands — if  such  should  intervene, 
by  way  of  the  thoracic  duct  and  left  subclavian  vein, 
or  by  the  lymphatics  of  the  upper  part  of  the  body 
— finally  appear  in  the  circulation. 

Such  is  the  life-history  of  Filaria  nocturna ;  man 
is  its  definitive  host,  the  mosquito  its  intermediary  host. 
It  is  manifest  that  filarial  periodicity  is  an  adaptation 
of  the  habits  of  the  parasite  to  the  nocturnal  habits  of 
the  mosquito.  It  is  also  manifest  that  the  purpose 
of  the  "  sheath  "  with  which  it  is  provided  while  cir- 
culating in  the  human  host  is  to  muzzle  the  embryo 
filaria  and  prevent  its  breaking  through  the  blood- 
vessels, and  thereby  missing  -its  chance  of  gaining 
access  to  the  mosquito.  The  cephalic  armature  is 
adapted  for  piercing  the  walls  of  the  mosquito's 
stomach,  and  for  enabling  the  pai-asite  to  travel 
through  the  tissues  of  the  insect. 

Anyone  desirous  of  working  out  for  himself  the  metamor- 
phosis of  the  filaria  in  the  mosquito  can  readily  do  so,  even  in 
the  absence  of  a  suitable  human  subject,  bj"^  setting  anopheles 
mosquitoes  to  bite  iilariated  dogs.  In  most  tropical  countries  a 
large  proportion  of  the  dogs  harbour  Filaria  immitis,  whose 
embryos  circulate  in  the  blood  and  are  taken  up  by  mosquitoes 
in  the  same  way  as  F.  nocturna.  Grassi  and  Noe  (confirmed 
by  Bancroft,  Sambon,  and  Low)  have  shown  that  the  embryo 
F.  immitis  passes  through  the  earlier  stages  of  its  metamorphosis 
in  the  Malpighiau  tubes  of  anopheles,  whence,  on  attaining  a 
certain  stage  of  development,  it  passes  forward  to  the  head  of  the 
insect,  where  it  behaves  in  much  the  same  waj'  as  F.  nocUirna. 

Parental  foi-nis  {Filaria  Bancrofti).  —  The 
parent  filarite  have  been  found  many  times.  They 
are  long,  hair-like,  transparent  nematodes,  three  or 
four  inches  in  length  (Fig.   74).     The  sexes  live 


Fig.  74.— Parental  form  of  Filaria  Banciofti :  female.    (Natural  size.) 


together,  often  inextricably  coiled  about  each  other. 
Sometimes  they  are  enclosed,  coiled  up  several  in  a 
bunch,  and  tiglitly  packed  in  little  cyst-like  dilatations 
of  the  distal  lymphatics  (Maitland)  ;  sometimes  they 
lie  more  loosely  in  lymphatic  varices ;  sometimes 
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Fig.  74a. -Parental  form.s  of  Filaria  Bancrofti  (magnined). 
a,  Tail  of  male;  /),  liead  and  neclc  ;  c,  tail  of  female. 
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they  inhabit  the  larger  lymphatic  trunks  between  the 
glands,  the  glands  themselves,  and,  probably  not 
iinfrequently,  the  thoracic  duct. 

The  female  filaria  is  the  larger,  both  as  regards 
length  and  thickness.  The  two  uterine  tubes,  occu- 
pying the  greater  extent  of  her  body,  are  filled  with 
ova  at  various  stages  of  development.  In  both  sexes 
the  oral  end  (Fig.  74a,  b)  is  slightly  tapered,  club- 
shaped,  and  simple  ;  the  tail  (Fig.  74a,  a,  c)  also  is 
tapered  to  comparatively  small  dimensions,  its  tip  being 
rounded  ofi"  abruptly.  The  vagina  opens  not  very  far 
from  the  mouth,  the  anus  just  in  advance  of  the  tip  of 
the  tail.  The  cuticle  is  smooth  and  without  markings. 

To  the  naked  eye  the  male  worm  is  characterised 
by  its  slender  dimensions,  by  its  marked  disposition' 
to  curl,  and  by  the  peculiar  vine-tendril-like  tail,  the 
extreme  end  of  which  is  sharply  incurvated  (Fig. 
74a,  a).*  The  cloaca  gives  exit  to  two  slendei-,  unequal 
spicules.  The  existence  of  caudal  papillae  in  the  male 
worm  has  not  as  yet  been  satisfactorily  ascertained  ; 
analogy  leads  us  to  believe  that  such  exist,  but  if  they 
are  present  they  must  be  exceedingly  minute.  {See 
table,  p.  600.) 

These  parental  forms  were  named  by  Oobbold 
Filaria  Bancrofti,  after  the  late  Dr.  Bancroft,  sen.,  of 
Brisbane,  who  was  the  first  to  find  them. 

Morbid  anatomy  aii<l  pathology.  —  The 
filaria  not  generally  jycf^ogenic. — In  most  cases  of 
filarial  infection  the  parasite  exercises  no  manifest  in- 
jurious influence  whatever.  In  a  certain  proportion 
of  instances,  however,  there  can  be  no  doubt  that  it 
does  have  a  very  prejudicial  effect  on  its  host ;  and 
this  mainly  by  obstructing  lymphatics.  The  Jiealthy, 
fully-formed  embryo  filariaj— that  is  to  say,  the 
filarise  which,  by  means  of  the  microscope,  we  .see  in 
the  blood — have,  so  far  as  we  can  tell,  no  patliogenic 
properties  whatever ;  the  parent  worm  and  the  imma- 
ture products  of  conception,  alone,  are  dangerous. 

*  According  to  Maitland,  this  iuciu'vation  of  the  tip  of  the  tail 
is  a  'post-mortem  phenomenon . 
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Filarial  disease  originates  in  injury  of  lymi^ltatic 
trtmks. — Roughly  speaking,  the  tilaria  causes  two 
types  of  disease  :  one  characterised  by  varicosity  of 
lymphatics,  the  other  by  more  or  less  solid  cedema.  The 
exact  way  in  which  the  parasite  opei'ates  has  not  been 
definitely  and  absolutely  ascertained  for  all  types  of 
filarial  disease.  Apparently,  in  some  instances,  a 
single  worm,  or  a  bunch  of  worms,  may  plug  the 
thoracic  duct,  and  act  as  an  embolus  or  originate  a 
thrombus  ;  or  the  worm  may  give  rise  to  inflammatory 
thickening  of  the  walls  of  this  vessel,  and  so  lead  to 
obstruction  from  the  consequent  stenosis  or  thrombosis. 
In  other  instances  the  minor  lymphatic  trunks  may 
be  similarly  occluded.  As  an  effect  of  either  form  of 
occlusion,  the  lymphatic  areas  drained  by  the  impli- 
cated vessels  are  cut  off  from  the  general  circulation. 
There  is  then  a  rise  of  lymph  pressure  in  the  occluded 
vessels,  with  consequent  varicosity ;  or  there  may  be 
lymphatic  cedema  ;  or  there  may  be  a  combination  of 
these. 

Pathology  of  lymphatic  varix. — In  conse- 
quence of  the  rich  anastomosis  existing  between  the 
contiguous  lymphatic  areas,  on  filarial  obstruction 
occurring  in  one  of  them  a  compensatory  lymphatic 
circulation  is  sooner  or  later  established.  But  be- 
fore this  can  be  properly  effected  a  rise  of  lymph 
pressure  and  a  dilatation  of  the  lymphatics  in  the 
implicated  area  must  take  place.  This  leads  to 
lymphatic  varix  of  different  kinds,  degrees,  and 
situations.  "When  the  seat  of  filarial  obstruction  is 
the  thoracic  duct,  the  chyle  poured  into  that  vessel 
can  reach  the  circulation  only  by  a  retrograde  move- 
ment ;  consequently,  this  fluid  may  be  forced  to 
traverse  in  a  retrograde  way  the  abdominal  and 
pelvic  lymphatics,  the  lymphatics  of  the  groin, 
scrotum,  and  abdominal  wall.  As  a  consequence,  these 
vessels,  together  with  the  thoracic  duct  up  to  the 
seat  of  obstruction,  become  enormously  dilated.  In 
dissections  of  such  cases  (Fig.  75)  the  thoracic  duct 
has  been  found  distended  to  the  size  of  a  finger,  the 
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abdominal  and  pelvic  lymphatics  forming  an  enor- 
mous varix,  perhaps  a  foot  in  diameter  and  many- 
inches  in  thickness,  concealing  kidneys,  bladder,  and 


Fig.' 75.— Dissection  of  tlie  lymphatics  in  a  case  of  chyluria.  (ilfacfcejiaie. 

Trans.  Path.  Soc,  Lond.) 
n.Dilatcd  right  renal  lyiiirliatics;/),  tboracicdurt  ;c,  dilated  left  renal  lymphatic.-^. 

spermatic  cords.  In  such  cases,  when  one  of  the 
vessels  of  the  varix  is  pi'icked  or  ruptures,  the  con- 
tents are  found  to  be  white  or  ])inkisli.  Tliej'-  are 
not  limpid  like  ordinary  lymph.    They  are  chyle, 
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therefore;  chyle  on  its  way  to  enter  tlie  circulation 
by  a  retrograde  compensatory  track.  When  the  varix 
involves  the  integuments  of  the  scrotum,  the  result  is 
"  lymph  scrotum " ;  when  most  prominent  in  the 
groin,  then  a  condition  of  glands  is  produced  which 
I  have  called  '•  varicose  groin  glands " ;  when  the 
lymphatics  of  the  bladder  or  kidneys  are  affected  and 
rupture  from  over-distension,  then  chyluria  is  the 
result ;  when  those  of  the  tunica  vaginalis  rupture, 
then  there  is  chylous  dropsy  of  that  sac — "  chylocele"; 
the  same  may  happen  in  the  peritoneum — chylous 
ascites.  Occasionally  varicose  lymphatic  glands,  re- 
sembling those  frequently  encountered  in  the  groins, 
are  found  in  the  axilla.  Occasionally,  also,  limited  por- 
tions of  the  lymphatic  trunks  of  the  limbs  are  similarly 
and  temporarily,  or  raoi-e  permanently,  distended. 
This,  doubtless,  is  the  pathology  of  all  those  forms  of 
filarial  disease  characterised  by  visible  varicosity  of 
lymphatics,  with  or  without  lymphorrhagia. 

Filarice  may  disajDpear  from  the  blood  in  such 
cases. — In  filarial  disease  associated  with  lymphatic 
varix  embryo  filarife  are  generally  present  in  the 
blood  as  well  as  in  the  contents  of  the  dilated  vessels. 
Sometimes,  it  is  true,  the  embryo  is  not  found.  Such 
cases  are  probably  of  long  standing  ;  had  the  filaria  been 
looked  for  at  the  commencement  of  the  disease,  it  would 
probably  have  been  discovered.  I  have  watched  cases 
in  which  the  embryo  has  disappeared  in  this  way; 
though  at  first  found  in  abundance  in  the  blood,  after 
a  year  or  longer  it  ceased  to  appear  there.  The 
reason  for  this  disappearance  is  doubtless  the  death 
of  the  parent  parasites,  an  occurrence  I  have  seen 
associated  with  attacks  of  lymphangitis.  It  must 
be  borne  in  mind  that,  although  the  original  cause  of 
the  varix  may  disappear,  the  effects  of  its  operation 
are  permanent. 

Patliology  ol  elephantiasis  ai-abiiiii.— 
Embryos  not  usually  present  in  the  blood  in  ele- 
phantiasis.— In  those  cases  of  filaria  disease  in  which 
elephantiasis  arabum  is  the  leading  feature,  it  is 
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not  usual  at  any  stage  of  the  established  disease  to 
find  filarise  in  the  blood  or  elsewhere,  unless  it  be  in 
countries  in  which  filariasis  is  extremely  common  and 
reinfection,  or  extensive  infection,  highly  probable. 

Reasons  for  regarding  eleioliantiasis  as  a  filarial 
disease. — From  this  circumstance— the  absence  of 
filaria  embryos  from  the  blood  in  elephantiasis— the 
question  naturally  arises.  Why  attribute  this  disease 
to  the  filarial  The  answer  to  this  is:  (1)  The 
geographical  distribution  of  Filaria  nociurna  and  of 
elephantiasis  arabum  correspond  ;  where  elephantiasis 
abounds  there  the  filaria  abounds,  and  vice  versa. 
(2)  Filarial  lymphatic  varix  and  elephantiasis  occur  in 
the  same  districts,  and  frequently  concur  in  the  same 
individual.  (3)  Lymph  scrotum,  an  unquestionably 
filarial  disease,  often  terminates  in  elephantiasis  of 
the  scrotum.  (4)  Elephantiasis  of  the  leg  sometimes 
supervenes  on  the  surgical  removal  of  a  lymph 
scrotum.  (5)  Elephantiasis  and  lymphatic  varix  are 
essentially  diseases  of  the  lymphatics.  (6)  Filarial 
lymphatic  varix  and  true  elephantiasis  are  both  accom- 
panied by  the  same  type  of  recurring  lymphangitis. 
(7)  As  filarial  lymphatic  varix  is  practically  proved 
to  be  caused  by  the  filaria,  the  inference  that  true 
elephantiasis — the  disease  with  which  the  former 
is  so  often  associated  and  has  so  many  affinities — 
is  attributable  to  the  same  cause,  appears  to  be 
warranted. 

Explanation  of  the  absence  of  filarice  in  the  blood 
in  elephantiasis. — If  the  filaria  be  the  cause  of  tropical 
elephantiasis,  how  account  for  the  absence  of  filaria 
embiyos  in  the  blood,  as  is  the  case  in  the  vast 
majority  of  instances  of  this  disease?  The  answer 
to  this  is  : — Either  the  disease-producing  filarise  have 
died  ;  or  the  lymphatics  draining  the  affected  area 
are  so  effectually  obstructed  by  the  filaria,  its  pro- 
ducts, or  its  effects,  that  any  embryo  filaria  they  may 
contain,  or  may  have  contained,  cannot  pass  along 
these  vessels  to  enter  the  circulation. 

We  have  already  seen  that  in  filarial  lymphatic 
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varix  the  parasite  which  produced  the  disease  may 
die,  particularly  during  attacks  of  lymphangitis  ;  the 
same  may  occur  in  elephantiasis,  and  I  believe  that 
this  does  happen.  I  do  not  think,  however,  that  this 
is  the  entire  explanation. 

Lymph  stasis  produced  by  Jilaria  ova. — I  have 
twice  in  filariasis  found  ova  of  the  filaria  in  lymph  ; 
once  in  the  lymph  from  a  lymph  scrotum,  once  in 
lymph  procured  by  aspirating  a  varicose  groin  gland. 
Therefore,  at  times,  the  filaria  may  produce  ova 
instead  of  swimming  embryos.  The  ova  of  the  filaria 
ai-e  not  like  the  long,  supple,  slim,  active,  swimming 
embryo ;  they  are  passive,  more  or  less  rigid,  oval 
bodies  nearly  five  times  the  diameter  of  the  embryo 
coiled  up  in  their  interior.  In  consequence  of  their 
size  and  passive  character  the  ova,  unlike  the  normal 
free-swimming  embryos,  are  quite  incapable  of 
traversing  such  lymphatic  glands  as,  in  the  event 
of  their  escape  from  the  parental  worm,  they  may  be 
carried  to  passively  by  the  lymph  stream.  It  is  an 
accepted  fact  in  pathology  that  an  essential  element 
in  the  causation  of  elephantiasis  is  lymph  stasis.  I 
have  ventured  to  conjecture  that  the  stasis  of  lymph 
which  eventuates  in  tropical  elephantiasis  is  jDroduced 
by  embolism  of  the  lymphatic  glands  by  ova  of  the 
filaria. 

But,  it  may  be  asked,  why  should  ova  enter  the 
lymph  stream  ?  In  normal  conditions  the  embryo 
filaria  at  birth  is  already  fully  outstretched.  If  ova 
are  expelled  by  the  pai-ent  filaria,  it  must  be  as  a 
result  of  some  hurrying  of  the  process  of  filarial  par- 
turition. That  this  does  occur  sometimes  the  dis- 
covery, already  mentioned,  of  filaria  ova  in  the  lymph 
fully  proves ;  and  I  believe  thab  this  is  really  what 
does  occur,  and  that  it  is  the  initial  step  in  the  de- 
velopment of  filarial  elephantiasis.  We  can  readily 
understand  how,  in  consequence  of  mechanical  injury, 
to  which  from  her  exposed  position  in  the  limbs  she 
must  be  frequently  subjected,  or  of  some  other  cause, 
the  parent  filaria  may  miscarry.    Should  this  happen, 
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then  the  contents  of  her  uterus  will  be  expelled 
prematui-ely  and  before  the  ova  normally  lying  at 
the  upper  part  of  her  uterus  have  become  the  long, 
outstretched,  active  embryos  we  see  in  the  blood. 
If  a  crowd  of  these  passive,  massive  ova  are  carried 
by  the  lymph  stream  to  the  lymphatic  glands  of  a 
limb  in  the  lymphatic  trunks  of  which  a  female 
filaria  is  lying  aborting,  embolism  of  the  afferent 
lymphatics  of  the  glands  must  result  and  stasis  of 
lymph  in  the  limb  ensue. 

Inflammation  necessary  for  the  production  of 
elephantiasis. — Lymph  stasis  alone  does  not  produce 
elephantiasis  ;  this  has  been  proved  by  experimental 
ligature  of  lymphatic  trunks.  It  may  produce  a 
form  of  oedema,  but  not  true  elephantoid  hypertrophy. 
Should  inflammation  occur  in  an  area  of  lymphatic 
congestion  so  produced,  as  it  is  very  apt  to  do  on  the 
slightest  injury,  then  elephantiasis  will  supervene  ;  for, 
unless  the  lymphatics  of  an  inflamed  area  are  patent, 
the  products  of  inflammation  are  not  completely 
absorbed.  Erysipelatoid  inflammation,  frequently  re- 
curring, is  a  well-recognised  feature  in  almost  every 
case  of  elephantiasis  arabum. 

Sequence  of  events  in  elephantiasis. — The  sequence 
of  events  in  the  production  of  elephantiasis  is,  I 
believe,  as  follows : — Parent  female  filaria  in  the 
lymphatic  system  of  the  aff"ected  part  ;  injury  of  the 
filaria  ;  premature  expulsions  of  ova  in  consequence  of 
injury  ;  embolism  of  lymphatic  glands  by  ova ;  stasis 
of  lymph  ;  lymphangitis  from  subsequent  traumatism 
or  other  cause  (as  septic  infection)  in  the  congested 
area ;  imperfect  absorption  of  the  products  of  in- 
flammation ;  recurring  attacks  of  inflammation 
leading  to  gradual,  intermittently  progressive,  inflam- 
matory hypertrophy  of  the  part. 

In  this  way  I  explain  the  production  of  elephan- 
tiasis by  the  filaria.  And  in  this  way  I  explain 
the  absence  from  the  blood  of  the  embryos  of  the 
parasite  which  started  the  disease  ;  they  cannot  pass 
the  occluded  glands.    Very  likely  the  parent  worm 
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dies  at  an  eai'ly  stage  of  the  disease,  killed  by  the 
cause  which  led  to  premature  parturition,  or  by  the 
subsequent  lymphangitis. 

The  subjects  of  elephantiasis  less  liable  than  others 
to  filarice  in  the  blood. — Some  years  ago  I  made 
a  curious  observation  which  supports  the  view  just 
stated.  I  received  from  Surgeon-Major  Elcum  eighty- 
eight  slides  of  night  blood  from  eighty-eight  natives 
of  Cochin.  Of  these  eighty-eight  persons,  fourteen 
were  affected  with  elephantiasis,  seventy-four  were 
not  so  aftected.  Of  the  slides  coming  from  the  seventy- 
four  non-elephantiasis  cases,  twenty  contained  filarijB, 
about  one  in  every  three  and  a  half  ;  of  the  fourteen 
elephantiasis  cases,  only  one  had  filarise.  Wliy  should 
the  elephantiasis  cases  have  proportionately  fewer 
filarial  than  the  non-elephantiasis  cases'?  Because 
in  the  former  the  existence  of  elephantiasis  implied 
that  a  large  area  of  their  lymphatic  systems  was 
blocked,  and  that  the  blood  could  be  stocked  with 
embryo  filarife  carried  by  the  lymph  from  only 
a  relatively  small  lymphatic  area ;  there  was, 
therefore,  a  proportionately  lesser  likelihood  of  the 
presence  of  parent  filarire  having  for  their  young  an 
unobstructed  passage  to  the  blood. 

FILARIAL  DISEASKS. 

Enumeration  of  the  filarial  diseases. — The  diseases 
known  to  be  produced  by  Filaria  nocturna  are  abscess ; 
lymphangitis;  varicose  groin  glands  ;  varicose  axillary 
glands ;  lymph  scrotum  ;  cutaneous  and  deep  lym- 
phatic varix  ;  orchitis  ;  chyluria  ;  elephantiasis  of  the 
leg,  scrotum,  vulva,  arm,  mamma,  and  elsewhere ; 
chylous  dropsy  of  the  tunica  vaginalis  ;  chylous  ascites  ; 
chylous  diarrhoea,  and  probably  other  forms  of  disease 
depending  on  obstruction  or  varicosity  of  the  lym- 
phatics, or  on  death  of  the  parent  filaria. 

Abscess.— Occasionally,  as  already  mentioned, 
whether  in  consequence  of  blows  or  other  injuries, 
of  lymphangitis,  or  of  unknown  causes,  the  parent 
filaria  dies.    Generally  the  dead  body  is  absorbed, 
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just  as  a  piece  of  aseptic  catgut  would  be.  Some- 
times the  dead  worm  acts  as  an  irritant  and  causes 
abscess,  in  the  contents  of  which  fragments  of  the 
dead  filaria  may  be  found.  Such  abscesses,  occurring 
in  the  Umbs  or  scrotum,  will  discharge  in  due  cour.se, 
or  may  be  opened  ;  they  lead  to  no  further  trouble. 
Should  they  form  in  the  thorax  or  abdomen,  serious 
consequences  and  even  death  may  ensue. 

Probably,  in  certain  instances,  abscess  -  forms  at 
times  independently  of  the  death  of  the  parasite;  e.(j., 
in  varicose  glands,  in  lymph  scrotum,  in  elephantiasis, 
or  in  similar  areas  of  weakened  tissues  and  lymphatic 
congestion. 

The  death  of  the  parental  filaria  is  apt  to  be  lost 
sight  of  as  a  possible  cause  of  abscess  in  the  subjects 
of  filarial  infection.  Deep-seated  pain  in  the  thorax 
or  abdomen,  with  inflammatory  fever  followed  by 
hectic,  and  a  diminution  in  the  number  of  embryo 
filariae  in,  or  their  entire  disappearance  from,  the 
peripheral  blood  should,  in  such  circumstances,  suggest 
a  diagnosis  of  filarial  aloscess  and  indicate  exploration 
and,  if  feasible,  active  surgical  interference. 

JLyiiipliaiig^itis  and  elepliautoid  fever. - 
Symptoms. — Lymphangitis  is  a  common  occurrence 
in  all  forms  of  filarial  disease,  particularly  in  ele- 
phantiasis, varicose  glands,  and  lymph  scrotum. 
When  occurring  in  the  limbs  the  characteristic 
painful,  cord-like  swelling  of  the  lymphatic  trunks 
and  associated  glands,  and  the  red  congested  streak 
in  the  superjacent  skin,  are  usually  apparent  at 
the  commencement  of  the  attack.  Very  soon,  how- 
ever, the  connective  tissue  and  skin  of  the  implicated 
area  become  inflamed  and  tense,  and  high  fever,  pre- 
ceded by  severe  and  prolonged  rigor,  sets  in.  The 
attack  may  continue  for  several  days,  and  be  accom- 
panied by  severe  headache,  anorexia,  often  vomiting, 
and  sometimes  delirium.  After  a  time  the  tension  of 
the  inflamed  integuments  may  relieve  itself  by  a 
lymphous  discharge  from  the  surface.  Usually  the 
attack  ends  in  profuse   general   diaphoresis.  The 
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swelling  then  subsides  gradually  though  not  entirely, 
the  parts  remaining  permanently  somewhat  thickened. 
Lymphangitis  may  be  confined  to  groin  glands,  testis, 
spermatic  cord,  or  abdominal  lymphatics. 

Diagnosis.  —  This  fever,  appropriately  named 
by  Fayrer  "  elephantoid  fever,''  occurs  habitually,  at 
varying  intervals  of  weeks,  months,  or  years,  in 
nearly  all  forms  of  elephantoid  disease.  Its  ten- 
dency to  recur,  the  severe  rigor  ushering  it  in,  and 
the  terminal  diaphoresis  cause  it  to  be  mistaken 
for  ague.  In  Barbados,  where  there  is  no  malaria, 
it  is  habitually  called  "ague."  The  implication  of 
the  lymphatics,  the  local  pain,  the  erysipelatoid 
swelling,  the  prolonged  pyrexial  stage,  the 
absence  of  the  malaria  parasite  from  the 
blood,  the  presence  there  very  possibly  of  the 
filaria,  and  the  powerlessness  of  quinine  to  control 
the  fever,  suffice  for  diagnosis.  Nevertheless,  error 
in  diagnosis  is  common,  particularly  when  the  attacks 
recur  frequently  and  with  a  certain  degree  of 
regularity,  as  is  usually  the  case. 

Treatment. — The  treatment  should  consist  in  re- 
moving any  cause  of  irritation,  in  rest,  elevation  of 
the  affected  part,  cooling  lotions  or  warm  fomentations, 
mild  aperients,  opium  to  relieve  pain,  and,  if  tension 
is  great,  pricking  or  scarifying  the  swollen  area  under 
suitable  aseptic  conditions.  Subsequently  the  parts, 
if  their  position  permits,  should  be  firmly  bandaged. 

Varicose  $i^roin  g^lantls  (Fig.  7G). — Associated 
conditions. — Varicose  groin  glands  are  frequently 
associated  with  lymph  scrotuiii ;  sometimes  with 
chylous  dropsy  of  the  tunica  vaginalis ;  sometimes 
with  chyluria.  Occasionally  all  four  conditions  co- 
exist in  the  same  individual. 

Symptoms. — As  a  rule,  commencing  painlessly,  the 
patient  is  not  aware  of  the  existence  of  these  varicose 
glands  until  they  have  attained  considerable  dimen- 
sions. Then,  a  sense  of  tension,  or  an  attack  of 
lymphangitis,  calls  attention  to  the  state  of  thegroin.s, 
where  certain  soft  swellings  are  discovered.  These 
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swellings  may  be  of  insignificant  dimensions  or  they 
may  attain  the  size  of  a  fist.  They  may  involve 
both  groins,  or  only  one  groin  ;  they  may  affect  the 
inguinal  glands  alone,  or  the  femoral  glands  alone, 
or,  and  generally,  both  sets  together. 

To  the  touch  they  feel  soft,  doughy,  and  obscurely 


Fig!  76.-Varicose  groin  glands  and  cl,ylocele     Cf  ,o,«  a  patient  under  the 
°  care  of  Mr.  Joh  nson  Smith.) 

lobulated.  The  skin,  natural  in  appearance  can 
bp  glided  over  the  surface,  but  the  swelbngs  them- 
selves are  not  movable  over  the  subjacent  fasca. 
Occasionally  hard,  kernel-like  pieces  can  be  felt  in 
their  interior,  or  the  entire  mass  may  be  more  or  less 
indurated.  On  thrusting  a  hypodermic  needle  into 
the  swellings,  white  or  reddish  chylous,  or  clear 
lymphous,  fluid  can  be  aspirated  in  abundance.  Ihis 
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fluid  coagulates  rajiidly  and  usually  contains  livin» 
filaria  embryos.  * 
Diagnosis.— It  is  important  to  be  able  to  diagnose 
these  tumours  from  hernia,  for  which  they  are  often 
mistaken.     This  can  be  done  by  observing  that  they 
are  not  tympanitic  on  percussion  ;  that  though  pres- 
sure causes  them  to  diminish,  they  do  so  slowly ;  that 
there  is  no  sudden  dispersion  accompanied  by  gurgling, 
as  in  hernia,  on  taxis  being  employed;  that'^they 
convey  a  relatively  slight,  or  no  impulse  on  coughing  ; 
that  they  slowly  subside  on  the  patient  lying  down,  and 
slowly  return,  even  if  pressure  be  applied  over'  the 
saphenous  or  inguinal  openings,  on  the  erect  posture 
being  resumed.    The  cautious  use  of  the  hypodermic 
needle  will  confirm  diagnosis  ;  which  would  be  further 
strengthened  by  the  co-existence  of  lymph  scrotum 
chyluria,  or  chylous  hydrocele,  and  the  presence  of 
filariae  m  the  blood.    Chronic  swellings  about  the  groin, 
cards,  testes,  and  scrotum  in  patients  from  the  tropics 
should  always  be  regarded  as  being  jyo'ssibly  filarial. 

Pathological   anatomy.  —  On     dissection  these 
tumours  are  found  to  consist  of  bunches  of  varicose 
lymphatics,  and  to  form  part  of  a  vast  lymphatic 
varix  involving  the  pelvic  and  abdominal  lymphatics 
Treatment.-Vn\e&s  they  give  rise  to  an  incapaci- 
tating amount  of  discomfort,  and  are  the  seat  of  fre- 
quent attacks  of  lymphangitis,  varicose  groin  glands 
are  best  left  alone.    It  must  always  be  remembered 
that  fchey  are  part  of  an  anastomosis  necessary  to 
lite.  Should  they  be  very  troublesome  and  incapacitate 
tor  work,  they  may  be  removed.     In  operating,  strict 
aseptic  methods  must  be  practised,  as  septic  lymphan- 
gitis readily  occurs,  and  has  frequently  proved  fatal  in 
such  cases     Excision  is  not  always  satisfactory,  as  it 
may  be  followed  by  lymphorrliagia  at  the  seat  of  the 
wound,  by  excessive  dilatation  of  some  other  part  of 
the  imphcated  lymphatic  area,  by  chyluria,  or  by 
elephantiasis  in  one  or  both  legs." 

I  have  suggested  that  these  tumours  might  be 
successfully  treated  by  establishing  an  anastomosis 
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between  one  of  the  dilated  lymphatic  vessels  and  a 
neighbouring  vein.  Mr.  Godlee  has  twice  performed 
siich  an  operation  for  me  with  partial  success.  The 
operation  is  somewhat  difficult,  owing  to  the  fragile 
nature  of  the  dilated  lymphatic  vessels,  and  the 
shortness  of  their  course. 

It  is  said  (Azema)  that  these  glands  tend  to 
diminish  in  size  after  forty.  1  cannot  confirm  this 
statement  from  personal  observation. 

Similar  varicose  dilation  of  the  axillary  glands 
is  sometimes,  though  much  more  rarely,  found. 
Bancroft  designated  these  varicose  axillary  and  grom 
glands  "helminthoma  elastica." 

Ciitaiieoiis  and  deeper  lymphalic  varices. 
—Occasionally  cutaneous  lymphatic  varices  are  met 
with  on  the  surface  of  the  abdomen,  on  the  legs, 
arms,  and  probably  elsewhere.  Sometimes  they  are 
permanent ;  sometimes,  when  more  deeply  situated, 
they  constitute  little  swellings  which  come  and  go  m 
a  few  hours.  I  believe  these  latter  often  depend  on 
the  actual  presence  of  parent  filariiB  in  the  tumour. 
Such  varices  are  evidence  of  lymphatic  obstruction. 
Filarial  lymphangiectasis  of  the  s])ermatic  cord  is 
not  uncommon.  The  contents  may  be  milky  and 
chylous,  or  straw-coloured  and  lymphous,  according 
to  situation  and  connections. 

Thickened  lymphatic  iriinUs.  -  Maitlancl 
has  frequently  seen  in  Madras  cases  of  lymphangitis 
in  which,  after  the  initial  swelling  and  inflammation 
had  subsided,  a  line  of  thickening  remained.    On  ex- 
cisin*^  this  thickened  tissue  and  carefully  dissecting  it, 
he  has  found  minute  cyst-like  dilatations  of  the  lym- 
phatic involved,  and  in  these  cysts,  coiled  up,  adult 
filariiB,  sometimes  dead,  sometimes  alive,    ihe  l.ym- 
phanaitis,  he  believes,  is  caused  in  these  cases  by  the 
death  of  the  lilaria?.    Daniels  has  made  similar  observa- 
tions in  British  Guiana.    Such  a  case  T  saw  under 
the  care  of  Dr.  Abercrombie  at  Charing  Cross  Hos- 
pital in  London.    On  the  subsidence  of  a  hlarial- 
lymphangitis  of  the  arm  a  thickening,  about  the  size 
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of  a  finger-tip,  remained  on  the  forearm.  Believini^ 
that  it  contained  adult  filarife,  this  tliickening  was 
excised  by  Mr.  Young  and  placed  in  normal  salt 
solution.    Eight  hours  later  the  mass  was  carefully 
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dissected,  and  a  living  female  filaria,  about  four 
inches  in  length,  was  turned  out.  The  parasite 
continued  to  live  and  swim  about  actively  in  the  salt 
solution  for  nearly  two  hours. 

Lympl,  sci-otum  (Fig.  71).-~Sympfoms.~-ln 
this  disease  the  scrotum  is  more  or  les,s  enlarged. 
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Though  usually  silky  to  the  touch,  on  inspection  tlie 
skin  presents  a  few,  or  a  large  number  of,  smaller 
or  lai-ger  lymphatic  varices  which,  when  pricked  or 
when  they  open  spontaneously,  discharge  large  quan- 
tities of  milky,  or  sanguineous-looking,  or  straw- 
coloured,  rapidly  coagulating  lymph  or  chyle.  In 
some  cases  eight  or  ten  ounces  of  this  substance  will 
escape  from  a  puncture  in  the  course  of  an  hour  or 
two  ;  it  may  go  on  rimning  for  many  hours  on  end, 
soiling  the  clothes  of  the  patient  and  exhausting  him. 
Usuafly  embryo  filariaj  can  be  discovered  in  the 
lymph  so  obtained,  as  well  as  in  the  blood  of  the 
patient.  In  a  large  proportion  of  cases  of  lymph 
scrotum  the  inguinal  and  femoral  glands,  either  on 
one  or  on  both  sides,  are  varicose. 

Probably  provoked  by  friction  against  the 
thighs  and  clothes,  erysipelatoid  inflammation 
and  elephantoid  fever  are  frequent  occurrences. 
Abscess  is  not  uncommon.  In  time,  in  a  proportion 
of  cases,  the  scrotum  tends  to  become  permanently 
thickened  and  to  pass  into  a  state  of  true  elephanti- 
asis. ■        1  £  0. 

Treatment. — Unless  inflammation  be  a  trequent 
occurrence,  or  there  be  frequent  and  debilitating 
lymphorrhagia,  or  unless  the  disease  is  tending  to 
pass  into  true  elephantiasis,  lymph  scrotum— kept 
scrupulously  clean,  powdered,  suspended,  and  pro- 
tected—had better  be  left  alone.  Should,  however, 
for  these  or  other  reasons,  it  be  deemed  expedient  to 
remove  the  diseased  tissues,  this  can  be  effected 
easily.  The  scrotum  should  be  well  dragged  down 
by  an  assistant  whilst  the  testes  are  pushed  up  out 
of  the  way  of  injury.  A  finger  knife  is  then  passed 
through  the  scrotum,  and  in  sound  tissues,  just  clear 
of  the  testes,  and  the  mass  excised  by  cutting  back- 
wards and  forwards.  No  diseased  tissues,  and  hardly 
any  flap,  should  be  left.  Suflicicnt  covering  for  the 
testes  can  be  got  by  dragging  on,  and,  if  necessary, 
dissecting  up,  the  skin  of  the  thighs,  which  readily 
yields   and  aflfords   ample  covering.    It  is  a  very 
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common  but  a  very  great  mistake  to  remove  too 
little.  As  a  rule,  the  wound,  if  carefully  stitched  and 
dressed  antiseptically,  heals  rapidly. 

In  consequence  of  this  sudden  and  violent  inter- 
ference with  an  extensive  varix,  of  which  that  in  the 
scrotum  is  but  a  part,  chyluria,  or  elephantiasis  of  a 
leg,  may  supervene.  The  patient  should  be  warned  of 
this  possibility. 

^\\y\\\Y\ix,— Pathology. — When  a  lymjohatic  varix 
in  the  walls  of  the  bladder,  or  elsewhere  in  the  urinary 
tract,  the  consequence  of  filarial  obstruction  in  the 
thoracic  duct,  ruptures,  there  is  an  escape  of  the 
contents  of  the  varicose  lymphatics  into  the  urine. 
Chyluria  is  the  result. 

Symptoms. — This  disease  frequently  appears  with- 
out Avarning  ;  usually,  however,  pain  in  the  back  and 
aching  sensations  about  the  pelvis    and    groins — 
probably  caused   by  great  distension  of    the  pre- 
existing lymphatic  varix— precede  it.    Retention  of 
urine,  from  the  presence  of  chylous  coagula,  is  some- 
times the  first  indication  of  serious  trouble.  Whether 
preceded  by  aching,  or  by  retention,  or  by  other 
symptoms,  the  patient  becomes  suddenly  aware  that 
he  IS  passing  milky  urine.     Sometimes,  instead  of 
being  white,  the  urine  is  pinkish  or  even  red ;  some- 
times white  in  the  morning,  it  is  reddish  in  the 
evening,  or  vice  versa.    Sometimes  whilst  chylous  at 
one  part  of  the  day,  it  is  perfectly  limpid  at  another. 
Great  variety  in  this  respect  exists  in  different  cases, 
and  even  in  the  same  case  from  time  to  time,  depend- 
ing on  temporary  closure  of  the  rupture  in  the  lym- 
phatic, and  also  on  the  nature  of  the  food.* 

_  Physical  characters  of  chylous  urine.— chylous 
unne  be  passed  into  a  urine  glass  and  allowed  to 
stand,  as  a  rule,  within  a  very  short  time,  the  whole 

n^-r,!         •'""lf"'"«ou.s  uppcanuico  so  ficmcntly  seon  in  cliyloiiK 

formation  of  Wood  corpuscles  in  lymph  long  ictainod  in  tl>e 
TrZT  r'"'''-'';  a  result  of  the  normal  evolution  of  the 

formed  elements  m  that  fluid.    There  is  no  rupture  of  hlood- 
vessels,  as  some  have  assorted. 
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of  the  urine  becomes  coagulated.      Gradually  tlie 
coagulum  contracts  until,  at  the  end  of  some  hours, 
a  small,  more  or  less  globular  clot,  usually  bright  red 
or  pinkish  in  colour,  is  floating  about  in  a  milky  fluid. 
Later,  the  milky  fluid  separates  into  three  layers. 
On  the  top  there  is  formed  a  cream-like  pellicle ;  at 
the  bottom  a  scanty  reddish  sediment,  sometimes 
including  minute  red  clots  ;  in  the  centre  the  mass 
of  the  urine  forms  a  thick,  intermediate  stratum, 
milky  white  or  reddish  white  in  colour,  in  which 
floats  the  contracted  coagulum.    If  a  little  of  the 
sediment  be  taken  up  with  a  pipette  and  examined 
with  the  microscope,  it  is  found  to  contain  cells  like 
red  blood  cells,  lymphocytes,  granular  fatty  matter, 
epithelium  and  urinary  salts,  and,  mixed_  with  these 
in  a  large  proportion  of  cases,  though  not  in  all,  filaria 
embryos.    The  middle  layer  contains  much  granular 
fatty  matter ;  whilst   the   upper   cream-like  layer 
consists  of  the  same  fatty  material  in  greater  abund- 
ance, the  granules  tending  to  aggregate  into  larger 
oil  globules.    If  a  small  portion  of  the  coagulum  be 
teased  out,  pressed  between  two  slides,  and  examined 
with  the  microscope,  filaria3,  more  or  less  active,  may 
be  found  in  the  meshes  of  the  fibrine.     If  ether  be 
shaken  up  with  the  milky  urine,  the  fat  particles  are 
dissolved  out  and  the  urine  becomes  clear  ;  the  fat 
may  be  recovered  by  decanting  and  evaporating  the 
etlier  which  floats  on  the  urine.    Boiling  the  urine 
throws  down  a  considerable  precipitate  of  albumin. 

Recovery  and  relapse. ^Ghylmia.  comes  and  goes 
in  a  very  capricious  manner.  Sometimes  the  urme 
remains  steadily  chylous  for  weeks  and  months,  and 
then  suddenly,  without  obvious  cause,  becomes  limpid 
and  natural-looking,  and  free  from  fat  or  albumin. 
Later  a  relapse  will  occur,  again  to  disappear  after  an 
uncertain  time;  and  so  on  during  a  long  course  of 

years.  i-     •  • 

■  Retention  of  itrme.— lletention  of  urine  is  not  an 
unusual  occurrence  ;  it  is  produced  by  the  formation 
of  coagulum  in  the  bladder.    The  retention  usually 
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gives  way  after  a  few  hours  of  distress,  worm-like 
clots  being  passed. 

Constitutional  effects. — Although  chyluria  is  not 
directly  dangerous  to  life,  yet,  being  jorolonged,  it 
gives  rise  to  pronounced  anaemia,  depression  of  spirits, 
and  feelings  of  weakness  and  debility,  and  tends  to 
incapacitate  the  patient  for  active,  vigorous  life. 

Exciting  causes  of  chyluria.  —  Chyluria  is  A'ery 
liable  to  occur,  either  for  the  first  time,  or  as  a 
relapse,  in  pregnancy  or  after  childbirth  ;  the  dis- 
turbance of  the  pelvic-  lymphatics  in  pregnancy,  and 
the  muscular  efforts  attending  labour  apparently 
causing  rupture  of  pelvic  lymphatics  previously 
rendered  varicose  by  filarial  obstruction  of  the  thoracic 
duct.  In  men,  running,  leaping,  and  violent  efforts 
generally,  are  sometimes  assigned  as  its  cause ;  usually 
the  exciting  cause  is  not  discoverable. 

Treatment. — The  treatment  of  chyluria  should  be 
conducted  on  the  same  lines  as  the  treatment  of 
inaccessible  varix  elsewhere  ;  that  is  to  say,  by  resting 
and  elevating  the  affected  part,  and  thereby  diminish- 
ing as  far  as  possible  the  hydrostatic  pressure  in  the 
distended  vessels.   Many  forms  of  medicinal  treatment 
have  been  advocated.    Because  during  treatment  with 
some  drug  a  chyluria  has  subsided,  curative  properties 
are  apt  to  be  attributed  to  the  drug  which  was  bein" 
taken  at  the   time;    The   best  results  are   got  by 
sending  the   patient   to  bed,  elevating  the  pelvis 
restricting  the  amount  of  food  and  fluid— especially 
tatty  food,  gentle  purgation,  and  absolute  rest.  It 
will  be  found  that  a  day  or  two  of  treatment  on  these 
ines  is  often  followed  by  temporary,  perhaps  pro- 
longed, cessation  of  the  chyluria.    The  drugs  which 
have  been  particularly  lauded  in  the  treatment  of  this 
disease  are  gallic  acid  in  large  doses,  benzoic  acid  in 
large  doses,  glycerine,  the  tincture  of  the  perchloride 
ot  iron,  decoction  of  mangrove  bark,  chromic  acid 
quinine,  salicylate    of   soda,  ichtliyol,  and  Nigella 
mt%va.    I  do  not  believe  that  these  substances  liave 
any  influence  whatever  ih  stopping  the  lymphorrhagia 


584 


FlLARIASlS, 


Neither  do  I  believe  that  thymol,  recommended  by 
Lawrie,  or  methylene  blue,  recommended  by  American 
writers,  has  any  effect,  either  on  the  hlaria  or  on  the 
disease  it  gives  rise  to ;  since  their  first  recommenda- 
tion both  drugs  have  been  tried,  but  in  other  hands 
have  failed. 

Filarial  orchitis.  —  Several  French  writers 
describe  under  the  name  "malarial  orchitis"  a  special 
form  of  inflammation  of  the  testes,  and  here  and 
there  in  Indian  medical  literature  allusion  is  made 
to  the  same,  or  a  similar  subject.  I  have  many 
times  seen  filarial  orchitis,  but  I  cannot  say  I  have 
seen  orchitis  of  purely  and  unquestionably  malarial 
origin.  The  fever  attending  filarial  orchitis — which 
is  usually  associated  with  lymphangitis  of  the  sper- 
matic cord  and  perhaps  with  inflammation  of  the 
scrotum,  like  ordinary  elephantoid  fever  resembles 
very  closely  a  malarial  attack,  and  may  be  mistaken 
for  this.  Without  absolutely  denying  the  existence 
of  such  a  disease  as  malarial  orchitis,  I  would  suggest 
that  the  affection  described  by  the  French  and  Indian 
writers  referred  to,  and  endemic  inflammations  of 
testes,  spermatic  cords,  and  scrotum  generally,  are  of 
filarial  origin. 

Filarial  syi»ovitis. — Maitland  mentions  acute 
synovitis  of  the  knee-joint  as  one  of  the  filarial 
diseases,  and  gives  the  particulars  .  of  five  cases.  He 
considers  the  concurrence  of  synovitis  with  filarial 
invasion  too  common  to  be  accidental. 

ELEPHANTIASIS. 

Its  prevalence. — Elephantiasis  is  by  far  the  most 
frequent  manifestation  of  filarial  invasion,  and  is 
exceedingly  common  in  some  of  the  endemic  districts. 
Thus  in  certain  districts  in  Cochin  about  5  per  cent, 
of  the  population  ;  in  Samoa  about  every  second  in- 
dividual ;  in  Huahine  seven-tenths  of  the  adult  male 
population  are  att'ected.  In  many  other  tropical  and 
sub-tropical  countries,  if  not  so  common  as  in  those 
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just  mentioned,  elephantiasis  is,  nevertheless,  common 
enough. 

Parts  affected. — In  95  per  cent,  of  the  cases  the 
lower  extremities — either  one  or  both— alone,  or  in 
combination  with  tlie  scrotum  or  arms,  are  the  seat  of 
the  disease.  The  foot  and  ankle  only  ;  or  the  foot 
and  leg  ;  or  the  foot,  leg,  and  thigh  ;  may,  each  or 
all,  be  involved.  The  scrotum  is  also  a  common 
situation  for  elephantiasis.  The  arms  are  more  rarely 
attacked  ;  still  more  rarely  the  mamma3,  vulva,  and 
circumscribed  portions  of  the  integuments  of  the 
limbs,  trunk,  or  neck. 

The  recurring  erysifelatoid  attacks. — The  disease 
in  any  of  these  situations  commences  with  a  rapidly 
evolved  lymphangitis,  dermatitis,  and  cellulitis,  ac- 
companied by  elephantoid  fever.  On  the  subsidence  of 
the  acute  symptoms  the  skin  and  subcutaneous  fascia 
of  the  affected  part  do  not  quite  resume  their  original 
proportions  ;  the  inflammatory  effusion  not  being  com- 
pletely absorbed,  some  permanent  thickening  remains. 
Recurrences  of  this  inflammation  once  or  twice  a 
month,  or  perhaps  once  in  six  months,  or  every  twelve 
months,  or  even  at  longer  intervals,  add  a  little  each 
time  to  the  bulk  of  the  limb  or  scrotum  ;  thus, 
gradually,  an  enormous  swelling  may  be  built  up. 
Occasionally,  though  very  rarely,  enlargement  may 
progress  after  one,  two,  or  more  initial  inflamma- 
tory attacks,  and  without  further  recurrence  of 
these. 

Clinical  characters  of  the  swelling. — The  affected 
part  is  greatly  increased  in  biilk.  The  surface  of  the 
skin,  in  confirmed  elephantiasis  especially,  is  rough 
and  coar.se  ;  the  mouths  of  the  follicles  are  sometimes 
unusually  distinct ;  the  papilliB  and  glands  are  either 
hypertrophied  or  atrophied  ;  the  hair  is  coarse  and 
sparse  ;  the  nails  are  rough,  thick,  and  deformed. 
Around  joints  the  thickened  integuments  are  thrown 
into  folds,  the  comparatively  smooth-sided  and  deep 
interlying  sulci  permitting  limited  movement.  There  is 
no  distinct  line  of  demarcation  between  healthy  and 
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diseased  skin.  Tlie  implicated  integuments  are  hard, 
dense,  pit  but  slightly  if  at  all  on  pressure,  and  cannot 
be  pinched  wp  or  freely  glided  over  the  deeper 
parts. 

Its  macroscopic  anatomy.- — On  cutting  into  the 
swelling,  the  derma  is  found  to  be  dense,  fibrous,  and 
enormously  hypertrophied.  The  subjacent  connective 
tissue  is  increased  in  bulk,  having,  especially  in  the 
case  of  the  scrotum,  a  yellowish,  blubbery  appearance 
from  lymphous  infiltration.  A  large  quantity  of 
fluid  wells  out  on  division  of  such  .tissues.  The 
muscles,  nerves,  and  bones  are  not  necessarily 
diseased,  although  in  rare  instances  they  may  be 
degenerated  and  slightly  or  considerably  atrophied 
from  pressure.  The  blood  -  vessels  are  large ;  the 
lymphatics  dilated  ;  the  associated  lymphatic  glands, 
both  of  tlie  same  side  and  very  often  of  the  opposite 
side,  enlai'ged  and  dense. 

True  elephantiasis  permanent.- — -Though  in  recent 
cases  elephantiasis  of  the  limbs  may  be  much 
reduced  by  treatment,  the  disease  is  never  per- 
manently recovered  from.  Lymphatic  oedema  in 
areas  which  have  never  inflamed  subsides  readily 
enough  on  pressure  or  elevation. 

Eicpliantiasis  of  the  legs  (Fig.  78). — Ele- 
phantiasis of  the  lower  extremities  is  usually,  though 
by  no  means  always,  confined  to  below  the  knee. 
The  swelling  may  attain  enormous  dimensions  and 
involve  the  entire  exti'emity,  the  leg  or  legs  attaining 
a  circumference,  in  aggravated  cases,  of  several 
feet. 

Treatment. — In  the  treatmeiit  of  elephantiasis  of 
the  leg  the  patient  should  be  encouraged  to  persevere 
with  elastic  bandaging,  massage,  and  elevation  of  the 
limb.  Ligature  of  the  femoral  artery  has  been  prac- 
tised ;  it  is  probably  useless,  and  is  certainly  not  a 
justifiable  method  of  treatment.  Sometimes,  in  e.x- 
treme  cases,  good  results  are  got  from  excision  of 
redundant  masses  of  skin,  a  longitudinal  strip  of 
tliree  or  four  inches  in  breadth  by  a  foot  or  more  in 
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length  being  dissected  off.  Electrolysis  and  mercury 
have  also  been  used  ;  I  question  their  value.  During 
the  acute  attacks,  tension  may  be  relieved  by  aseptic 
punctures  with  a  sharp  lancet.  At  all  times  the 
limb  must  be  carefully  guarded  from  injury,  and  shoes 
and  trousers  worn.    Slight  injuries  provoke  the  in- 


Fi^'.  7S.— Ek-ij|i;uit.iasi.s  ol  l^gs  ;  scrotum  and  light  ami  ulsu 
affected.   (i'>07ii  a  photograph  by  Dr.  Turner,  Samoa.) 

flammatory  recurrences.  Wading  in  water,  prolonged 
standing,  violent  exercise,  and  exposure  to  a  hot  sun 
are  injurious,  and  should  be  avoided  as  fVir  as 
possible. 

i]lo|>liniitin8i!>>  of  tlio  scioliiiii  (Fig.  7'J). 
Weigh/,  of  tumours. — Elepliantiasis  of  the  scrotum,  or 
"scrotal  tumour  "as  it  is  sometimes  called,  may  attain 
an  enormous  size.    Ten,  fifteen,  or  twenty  pounds 
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are  common  weights  for  these  tumours,  and  forty  or 
fifty  pounds  is  by  no  means  uncommon ;  the  largest 
recorded  weighed  224  lbs. 

Anatomical  characiers. — There  are  certain  points  in 
the  anatomy  of  scrotal  tumour  which  the  operating  sur- 


Fig.  79. — Elepliautiasis  of  the  scrotum  :  left  leg  slightly  affected. 
{From  a  photograph  hy  Dr.  Turner,  Samoa.) 

geon  must  bear  in  mind.  These  tumours  consist  of  two 
portions  (Fig,  80) :  First,  a  dense  rind  of  hypertrophied 
skin  (A  e),  thickest  towards  the  lower  j^art  and  gradu- 
ally thinning  out  as  it  mei-ges  above  into  the  sound 
skin  of  the  j^ubes,  perineum  and  thighs ;  second,  en- 
closed in  this  rind,  a  mass  of  lax,  blubbery,  dropsical, 
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easily  torn  through,  areolar  tissue  in  which  testes, 
cords,  and  penis  are  embedded.  The  shape  of  the 
tumour  is  more  or  less  pyriform.  The  upper  parb, 
or  neck,  on  transverse  section  (B)  is  triangular,  the 
base  (B  k)  of  the  triangle  being  in  front,  the  apex 
(B  j) — usually  somewhat 
bifid  from  dragging  on  the 
gluteal  folds — towards  the 
anus,  the  sides  (B  h)  to- 
wards the  thighs.  In  the 
latter  situation  the  skin, 
though  usually  more  or 
less  diseased,  is,  from  pres- 
sure, softer  and  thinner 
than  elsewhere,  tempting 
the  surgeon  to  utilise  it  for 
the  formation  of  flaps — not 
always  a  wise  proceeding. 
The  penis  (A a,  B /)  always 
lies  in  the  upper  and  fore 
part  of  the  neck  of  the 
mass  ;  it  is  firmly  attached 
to  the  pubes  by  the  suspen- 
sory ligament.  The  sheath 
of  the  penis  is  sometimes  specially  hypertrophied, 
standing  out  as  a  sort  of  twisted  ram's  horn-like  pro- 
jection on  the  anterior  surface  of  the  tumour ;  this, 
however,  is  unusual.  Generally,  the  sheath  of  the 
penis  is  incorporated  in. the  scrotal  mass,  the  prepuce 
being  dragged  on  and  inverted  so  as  to  form  a  long 
channel  leading  to  the  glans  penis  and  opening  (A  I) 
half-way  down,  or  even  lower,  on  the  face  of  the 
tumour.  The  testes  (A  c),  buried  in  the  central 
blubbery  tissue,  usually  lie  towards  the  back  of  the 
tumour,  one  on  each  side,  in  large  tumours  generally 
nearer  the  lower  than  the  upper  part.  They  are  more 
or  less  firndy  attached  to  the  under  part  of  the 
scrotum  by  the  hypertrophied  remains  of  the  guber- 
naculum  testis  (A  «!)  ;  a  feature  to  be  specially  borne 
in  mind  by  the  surgeon.    As  a  rule,  both  testes  carry 


Fig.  SO. — Diagram  of  the  anatomy 
of  elephantiasis  of  the  scrotnm. 
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large  hydroceles  with  thickened  tunicje  \'aginales.  The 
spermatic  cords  also  (A  6,  B  are  thickened  and 
greatly  elongated.  Tlie  arteries  supplying  these  enor- 
mous growths  are  of  considerable  size ;  the  veins,  too, 
are  very  large,  and,  as  they  permit  regurgitation  of 
blood  from  the  trunk,  are  apt  to  bleed  freely. 

Their  importance. — Beyond  inconvenience  from 
their  weight,  the  presence  of  the  cumbersome  mass 
between  the  legs,  the  suffering  attendant  on  recurring 
attacks  of  inflammation  and  elephantoid  fever,  the 
sexual  disability,  and  the  unsightliness,  these  tumours 
are  not  of  great  importance ;  they  do  not,  as  a  rule, 
directly  endanger  life.  They  may  grow  rapidly  or 
slowly  ;  they  may  attain  a  large  size  in  two  or  three 
years,  or  they  may  be  in  existence  for  years,  and  at 
the  end  of  this  time  amount  to  little  more  than  a 
slight  thickening  of  the  scrotum.  Occasionally,  in 
large  tumours,  jDortions  of  the  mass  become  gan- 
grenous, or  abscess  may  form,  and  in  this  way  life 
may  be  endangered  ;  this  is  not  usual,  however. 

Treatment. — Scrotal  tumour,  as  soon  as  it  becomes 
unsightly  or  inconvenient,  should  be  removed.  Often 
after  thorough  removal  of  all  the  diseased  integu- 
ments, elephantoid  fever,  which  before  may  have  been 
frequent,  ceases  to  recur. 

Treatment  'preliminary  to  operation.  —  If  the 
tumour  is  of  considerable  size,  the  patient  should 
keep  his  bed  for  a  day  or  two  before  operation,  the 
mass  being  suspended  so  as  to  drain  it  of  fluid  and 
blood.  It  is  thus  rendered  lax,  and  the  operator  is 
enabled  to  ascertain  by  palpation  the  position  of  the 
testes  and,  if  such  chance  to  be  pi'esent,  of  hernia — 
a  not  very  unusual  complication.  The  possibility  of 
imdescended  testes  should  not  be  overlooked. 

Oferation. — Before  making  provision  for  the  pre- 
vention of  liEemorrhage  the  operator  should  mark  out 
by  shallow  cuts  the  line  at  wliich  lie  proposes  to 
separate  the  tumour,  care  being  taken  tliat  these 
guiding  incisions  run  through  and  include  only  abso- 
lutely sound  skin.     If   the  latter   pi'ecaution  be 
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neglected,  disease  is  veiy  liable  to  recur  in  the  scar 
or  Haps.  First,  tlie  tumour  is  turned  up  and  a  shallow 
transverse  cut  is  drawn  in  sound  skin  across  the  peri- 
neum in  front  of  the  anus.  The  tumour  being  allowed 
to  fall  down,  a  similar  shallow  cut  is  made  across  the 
pubes.  The  corresponding  extremities  of  these  two 
cuts  are  then  united  either  by  a  straight  cut,  or,  if 
there  be  a  little  sound  skin  on  the  thigh  aspects  of 
the  tumovir,  by  semilunar  incisions. 

Assistants  then  hrmly  draw  down  the  scrotum  as 
far  as  possible,  and  the  surgeon,  if  he  deem  it  desirable, 


Fig.  SI. — Rubber  cord  in  liosition.  (McLeod.) 

applies  elastic  webbing  over  the  mass  so  as  to  expel 
the  blood  it  contains.  Next,  a  stout  rubber  cord  is 
wound,  figure  of  8  fashion,  round  the  neck  of  the 
tumour,  well  above  the  guiding  incisions,  and  over 
the  pelvis,  and  firmly  secured  (McLeod)  (Fig.  81).  Or 
the  rubber  cord  is  wound  round  the  neck  of  the 
tumour  only,  being  kept  in  place  by  four  strips  of 
bandage  passing  under  the  cord,  one  on  each  side  of 
the  scrotum  before  and  behind,  and  firmly  tied  over 
another  strip  of  bandage  encircling  the  waist. 

The  testes  and  cord  ai-e  first  dissected  out  through 
long  perpendicular  incisions  made  in  front,  the  remains 
of  the  gubernacula  testis  being  hooked  up  with  the 
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finger  and  snipped  thi'ough  with  scissors.  The  channel 
of  the  prepuce  is  next  slit  up,  the  incision  being 
carried  up  to  the  pubic  limiting  mark.  The  penis  can 
then  be  shelled  out,  the  prepuce  being  first  cut  through 
around  the  corona  glandis.  If  lateral  flaps  can  be 
formed  of  sound  skin  they  are  then  dissected  up.  The 
perineal  and  pubic  incisions  are  now  deepened  and, 
assistants  holding  the  testes  and  penis  well  out  of  the 
way,  the  neck  of  the  tumour  is  cut  through  close  to 
the  perineum  and  pubes.  Gaping  vessels  are  all  care- 
fully ligatured,  and  redundant  tunica  vaginalis — if 
hydroceles  be  present — excised.  The  rubber  cord  is 
then  removed. 

When  hfemorrhage  has  been  controlled,  the  pos- 
terior halves  of  the  flaps  are  brought  together  by 
sutures,  the  anterior  halves  being  united  over  the 
testes  to  the  pubic  cut.  The  penis  will  therefore 
emerge  from  the  point  where  the  horizontal  line  meets 
the  perpendicular  line  of  what  is  now  a  T-  or  Y-shaped 
wound.  If  no  flaps  have  been  made,  the  testes  may 
be  fixed  by  stitching  any  tag  of  tissue  connected  with 
them  to  the  perineum,  and  the  dimensions  of  the 
wound  reduced  as  much  as  possible  by  stitching  up 
the  corners  at  the  pubes  and  perineum. 

In  dressing  it  is  of  importance  that  the  raw  sur- 
faces be  covered  by  some  aseptic  non-fibrous  protective 
— such  as  oiled  silk — before  the  antiseptic  dressing  is 
applied.  A  fibrous  dressing  next  the  raw  surfaces  is 
troublesome,  as  it  sticks  to  the  wound  and  is  painful 
and  diflficult  to  remove.  The  dressing  should  be  mas- 
sive, well  padded,  and  kept  in  place  by  an  eight-tailed 
bandage  secured  in  front  and  behind  to  a  sti-ap  round 
the  waist,  a  hole  being  cut  in  front  for  the  penis  to 
emerge.  The  large  wound  generally  does  well.  Skin 
grafting  should  be  practised  freely  and  early,  especially 
round  the  root  of  the  jjenis. 

Mortality  from  operation. — The  mortality  from 
these  formidable-looking  operations,  if  they  are 
carefully  done,  is  small,  and  need  not  exceed  5  per 
cent.    The  results  are  very  satisfactory,  as  a  rule. 
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the  functions  of  the  organs  being  retained  or 
restored. 

Elephantiasis  of  liie  arms. — This  is  com- 
paratively rare.  Allowing  for  the  differences  between 
the  upper  and  lower  extremities  as  regards  gravi- 
tation of  fluids,  the  symptoms  and  joathology  of 
elephantiasis  of  the  arm  are  the  same  as  those  of 
elephantiasis  of  the  legs.  Beyond  the  judicious 
employment  of  massage  and  elastic  bandaging,  little 
can  be  done  in  the  way  of  treatment. 

Elephantiasis  of  the  vulva  and  maniniaB. 
— Elephantiasis  of  the  vulva  (Pig.  82)  and  mammfe 
(Fig.  83)  is  still  rarer.  Where  growth  has  be- 
come inconveniently  large  the  diseased  tissues  should 
be  removed.  Instances  are  on  record  in  which  the 
integuments  of  the  mammae  have  become  so  thickened, 
heavy,  and  elongated  that  the  organ  has  descended  to 
the  pubes  and  even  to  the  knee.  One  such  tumour 
Aveighed  twenty-one  pounds  after  removal.  Tumours 
of  the  labia  or  of  the  clitoris,  similarly,  may  attain  a 
great  size— eight  or  ten  pounds,  or  even  more. 

Elephantiasis  of  limited  skin  areas. — Dr. 
Corney,  of  Fiji,  states  that  pedunculated  elephantoid 
tumours,  springing  from  the  groin  or  from  the  anterior 
surface  of  tlie  thigh,  are  not  uncommon  in  Fiji.  One 
such  tumour  which  he  removed  weighed  twenty  pounds. 
Dr.  Daniels  has  seen,  both  in  Fiji  and  in  Demerara, 
several  cases  of  this  description  (Fig.  84).  Dr.  Silcock 
describes  a  pedunculated  tnmour  of  this  nature  which 
he  removed  from  the  neck  of  an  East  Indian,  and 
which  weighed,  after  removal,  thirty  pounds.  I  have 
often  seen  limited  areas  of  elephantoid  thickening  of 
the  skin,  particularly  on  tlie  thighs.  These  conditions 
are  easily  dealt  with  by  simple  operations. 

Chylous  dropsy  of  the  tunica  vag^inalis, 
and  of  the  peritoneum;  ciiyious  diarrha>a.— 
Chylous  dropsy  of  the  tunica  vaginalis  is  not  an 
unusual  occurrence  in  the  tropics.  A  fluctuating 
swelling  of  the  tunica  vaginalis,  which  does  not 
transmit  light,  and  whicli  is  associated  possibly  with 


Fig.  82.— Elephantiasis  of  vulva. 
(From'a  xiliotographhy  Dr.  V'tdlcvII.  E.  MaaJonaia.) 


1'  ig.  sy.— JilcijliauCiasis  of  mamma; ;  left  leg  ami  foot  also 
alTocted. 

{From  a  photograph  hn  Dr.  Daviea,  Savioa.) 
M  M  2 
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lymph  scrotum,  with  varicose  groin  glands,  with  chy- 
luria,  or  with  filarii\i  in  the  blood,  would  suggest  a 
diagnosis  of  this  condition.  These  collections  of 
chylous  fluid  in  the  tunica  vaginalis  generally  contain 
enormous  numbers  of  filaria  embryos.    They  may 


Fig.  S-i.— Fcdimculated  gioin  elephantiasis. 

{From  a  photograph  hy  Dr.  Daniels,  Demcrara.) 


be  treated  as  ordinary  hydroceles,  either  by  aseptic 
incision  or  by  injection. 

Filarial  orchitis  with  effusion  into  the  tunica 
vaginalis,  according  to  Maitland,  is  best  treated  by 
incision  of  the  tunica  vaginalis,  turning  out  any  clot 
that  may  be  found  in  the  sac,  and  stalling  the  latter 
with  iodoform  gauze.  This  procedure,  he  says,  gives 
immediate  relief. 
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Chylous  dropsy  of  the  peritoneum  and  chylous 
diarrhoea  of  filarial  origin  are  very  rare. 

Prophylaxis  of  lilui  ini  disease  The  pre- 
vention of  filarial  disease  resolves  itself  into  pro- 
tection from  mosquito  bite.  With  this  in  view, 
unprotected  wells,  tanks,  or  stagnant  pools  must  not 
be  permitted  in  the  neighbourhood  of  dwelling-houses. 
The  influence  of  these  in  spreading  filarial  disease  has 
been  ably  demonstrated  by  Daniels  in  Demerara,  and 
by  Low  in  Barbados.  All  vessels  used  for  storing 
water  should  be  emptied  at  least  once  a  week.  The 
mosquito  net  is  indispensable  in  filarial  as  well  as 
in  malarial  countries. 

The  subjects  of  filariasis  should  be  regarded  as 
dangers  to  themselves  and  to  the  community,  and  be 
compelled  to  sleep  under  mosquito  nets. 

FILARIA  DIURNA.    (Pig.  04,  h,  p.  540.) 

I  have  twice  encountered  in  negroes  a  blood 
wo^m  with  the  same  dimensions  and  anatomical 
characters,  so  far  as  these  have  been  made  out,  as 
F.  nocturna,  but  difiering  from  this  latter  parasite 
inasmuch  as  it  comes  into  the  blood  during  the  day 
and  disappears  from  it  during  the  night.  One  of  these 
patients  came  from  Old  Calabar,  the  other  from  the 
Congo.  The  periodicity  observed  by  the  parasite  was 
thoroughly  made  out  by  prolonged  observation 
in  one  of  the  cases.  Blood  films  were  ex- 
amined every  four  hours  during  ten  consecutive 
days.  As  the  man  was  in  good  health  at  the 
time,  and  was  observing  ordinary  habits  as  regards 
the  hours  of  sleeping  and  waking,  there  can  be  little 
doubt  that  the  parasite  was  not  F.  noctiorna.  Some 
years  previously  this  patient  had  a  F.  loa  in  one  of 
his  eyes.  Prout  has  recorded  a  similar  case. 
It  is  just  possible,  therefore,  that  F.  diurna, 
as  I  name  this  blood  worm,  is  the  embryonic  form  of 
the  sexually  mature  ./''.  loa  (p.  620).  This  is  merely 
a  conjecture.  I  have  no  further  observations  to 
support  it;  indeed,  the  negative  results  as  far  as 
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finding  embryo  filariaj  in  the  blood  in  four  cases  of 
F.  loa  which  I  have  examined,  are  against  it.  Annett, 
Dutton,  and  Elliott  are  inclined  to  doubt  the 
individuality  of  F.  diurna,  but  the  evidence  they 
adduce  is  fragmentary,  and  not  convincing. 

Nothing  is  known  about  its  life-history  or  patho- 
logical significance.  From  recent  observations  I 
believe  it  to  be  very  common  (1  in  4)  in  certain 
districts  on  the  lower  Niger. 

FILARIA  DEMARQUAII.    (Fig.  (34,  c,  p.  5J0.) 

In  examining  blood  sent  me  by  Dr.  Newsara 
from  natives  of  St.  Vincent,  West  Indies,  I  found 
this  blood  worm  in  several  individuals — in  10  out  of 
152  examined.  It  resembles  F.  nocturna  and  F.  diurna 
so  far  as  shape  is  concerned,  but  diSers  from  them 
in  size,  its  average  measui-ements  being,  according 
to  Low,  0'2  mm.  by  0'005  mm.  It  is  sharp-tailed, 
has  no  sheath,  and  observes  no  periodicity,  being 
present  in  the  peripheral  circulation  both  by  day  and 
by  night.  Its  movements  are  very  active  ;  it  can 
shorten  or  elongate  itself,  and  not  only  wriggle  about 
very  actively,  but  travel  from  place  to  place  on  the 
fresh  blood  slide.  Nothing  is  known  of  its  life- history 
or  pathological  bearings. 

I  have  recently  met  with,  apparently,  the  same 
parasite  in  tlie  blood  of  natives  of  St.  Lucia,  W.I., 
an  observation  confirmed  by  Drs.  Galgey,  Low,  and 
St.  George  Gray.  Low  has  also  found  it  in  the  blood 
of  natives  of  Dominica  and  Trinidad.  Usually,  some 
eight  or  ten  parasites  are  found  in  a  preparation  of 
ordinary  dimensions  ;  occasionally  instances  of  high 
degrees  of  infection  are  met  with,  in  which  hundreds 
of  filaria3  can  be  counted  on  every  slide.  Its  distri- 
bution is  singularly  limited,  even  in  the  endemic 
districts. 

Dr.  Galgey  has  found  female  parental  filariie  in 
the  omental  tissues  of  a  patient  in  whose  blood 
F.  Demarquaii  had  been  disco\-ered  during  life.  No 
male  was  found.    These  worms  closely  resembled  the 
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piireutal  F.  Ozzardi,  but,  according  to  Dr.  Daniels, 
exhibited  structural  diflerences,  especially  as  regards 
the  shape  of  the  head  and  tail,  which  lead  him  to 
conclude  that  they  are  specifically  distinct.  The 
intermediate  host  has  ,not  been  discovered.  Low 
believes  it  to  be  a  rare  species  of  mosquito.  It  is  quite 
possible  that  some  of  the  minute,  sharp-tailed 
filaria3  ( F.  Ozzardi)  of  British  Guiana  are  the  same 
species. 

I  have  also  found  a  minute,  non-sheathed,  sharp- 
tailed  embryo  filaria  in  the  blood  of  natives  of  New 
Guinea,  closely  resembling  Demarqimii.  Whether 
these  various  minute,  sharp-tailed,  non-sheathed 
embryos  belong  to  one  or  to  several  species  it  is 
impossible  to  decide  until  the  parental  forms  of  each 
have  been  discovered  and  compared. 

FILARIA  OZZARDI.    (Fig.  (i4,  d,  \\  54G.) 

Some  time  ago  I  received  from  Dr.  Ozzard,  of  the 
Colonial  Medical  Service,  British  Guiana,  a  number 
of  blood  films  prepared  from  aboriginal  Carib  Indians 
inhabiting  the  back-country  of  that  colony.  Although 
the  negroes  and  other  inhabitants  of  the  littoral 
and  settled  districts  of  British  Guiana  are  very  sub- 
ject to  F.  oiocturna  and  to  elephantiasis,  in  none  of 
the  considerable  number  of  slides  of  Carib  blood 
from  time  to  time  received  from  Dr.  Ozzard  and 
Dr.  Daniels  have  I  once  encountered  F.  nocturna. 
Dr.  Daniels  records  an  identical  experience.  I  am 
assured  by  Dr.  Ozzard  that  elephantiasis  is  unknown 
amongst  these  people.  On  examining  the  blood  slides 
referred  to,  I  discovered  certain  nematode  embryos 
with  characters  so  peculiar  that  I  suspected  they 
represented  at  least  one  new  species  of  blood  worm, 
which  I  called,  provisionally,  F.  Ozzardi.  At  least 
half  of  the  slides  examined  contained  these  parasites, 
some  slides  only  one  or  two,  other  slides  as  many  as 
forty  or  fifty.  In  size  and  shape  five  out  of  six  of  the 
embryos  resembled  very  closely  F.  persians  (p.  601) 
— that  is  to  say,  they  were  blunt-tailed,  had  no  sheath, 
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and  were  very  minute  ('173  to  '240  mm.  by  -0043  to 
•005  mm.,  Daniels).  But  along  with  the  blunt-tailed 
filavite  and  on  the  same  slides  there  occurred  a  sharp- 
tailed  form,  also  very  minute,  and  resembling  F. 
Demarquaii.  Drs.  Ozzard  and  Daniels  confirmed 
this  discovery.  Both  of  these  observers  have  had 
abundant  opportunity  of  examining  these  filarise  alive. 
They  found  that  the  sharp-tailed  and  the  blunt-tailed 
worms  behave  in  fresh  blood  on  the  microscope  slide 
much  in  the  same  way  that  F.  perstans  and  F. 
Demarquaii  (p.  598)  do  ;  that  is,  they  wriggle  about 
very  actively,  at  the  same  time  retracting,  elongating, 
and  locomoting  in  the  blood. 

Parental  form. — For  a  time  the  relationship  of 
these  embryo  filai'ise,  both  to  each  other  and  to  F. 
Demarquaii,  remained  undetermined.  Recently  Dr. 
Daniels  found  parental  filarise — male  and  female — at 
the  post-mortevi  examinations  of  two  Demerara  Indians 
whose  blood,  during  life,  contained  both  blunt-  and 
sharp-tailed  embryos.  The  mature  worms,  apparently 
numerous,  were  about  three  inches  in  length  and  very 
slender — about  one-half  the  diameter  of  F.  Bancrofti. 
They  were,  therefore,  not  F.  Magalhdesi  (p.  604). 
The  head  was  somewhat  club-shaped  and  showed  no 
papillse.  The  tail  of  the  male  was  much  coiled  and 
carried  at  least  one  long  protruding  spicule.  These 
worms  were  found  in  one  case  in  the  mesentery  and  in 
the  fat  at  the  base  of  the  mesentery;  in  the  other  "not 
only  in  mesentery  and  abdominal  fat,  but  also  in  the 
subpericardial  fat."  The  embryos  in  utero.  Dr.  Daniels 
stated,  wei-e  all  blunt- tailed.  I  had  an  opportunity  of 
comparing  these  worms  with  unquestionable  parental 
F.  perstans.  I  found  them  to  be  identical.  The 
jjeculiar  bifid  arrangement  of  the  termination  of  the 
tail  was  quite  characteristic  of  that  parasite  (p.  603). 

Later,  Dr.  Daniels  found  at  the  post-mortem 
examination  of  a  third  aboriginal,  in  whose 
blood  both  the  blunt-tailed  {F.  ^;e?-s<a?is)  and 
the  shai'p-tailed  filarine  had  been  found  (and 
no   others),   a     few    adult    F.    perstans   and,  in 
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addition,  a  female  and  portion  of  a  male  worm  of 
quite  a  difterent  species — presumably  the  parental 
form  of  the  shai'p-tailed  embryo.  The  two  latter 
parental  worms  lay  close  together,  and  were  believed 
to  have  been  located  in  the  subperitoneal  connective 
tissues  in  the  anterior  abdominal  wall.  Except  in  the 
matter  of  the  caudal  extremity,  which  was  bulbous, 
in  size  and  structure  they  closely  resembled  F. 
Bancrofli.  Dr.  Daniels  has  drawn  up  a  table 
of  the  leading  dimensions  of  the  three  species — F. 
Bancrofti,  F.  jm'stans,  and  of  this  possibly  new 
filaria  for  which  I  propose  to  retain  provisionally  the 
name  F.  Ozzardi. 


TABLE  OP  LEADING  DIMENSIONS. 


Length   , 

Greatest  thickness 

Diameter  of  head  

Diameter  of  neck  

Distance  from  liead — 

(1)  Of  vaginal  outlet 

(2)  Of  ovarian  opening  ... 
Distance  from  tail  of  anal 

papilla   

Termination  of  tail 


Mm. 

85  to  90 
0-20  to  0-26 
0-055 
0-049 

0-710 
0-920 

0-225 
Blunt,  cir- 
cular, not 
bulbous. 


Mm. 

70  to  SO 
0-120 
0-070 
0-051 

0-600 

? 

0-145 
Slightly  bulbous ; 
covered  by  thick- 
ened cuticle  pro- 
longed into  two 
triangular  appen- 
dages. 


FILAUIA  PEESTANS.  (Fig.  64,  e,  ji.  54(i.) 

Geographical  range. — Tiiis  parasite  is  very  common 
in  the  blood  of  the  natives  of  large  districts  in  West 
Africa.  I  have  found  it  in  natives  from  Old  Calabar 
and  from  the  basin  of  the  Congo— both  in  the  coast 
negroes  and  in  those  from  the  interior.  Dr.s.  Annett, 
Dutton,  and  Elliott  report  its  presence  in  many 
places  in  Southern  Nigeria,  in  Northern  Nigeria,  in 
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Lagos,  in  the  Gold  ;xiid  Tvoiy  Ooasts,  in  the  Kroc 
Coast,  and  in  Sierra  Leone.  Daniels  informs  me  that 
he  has  found  it  in  a  native  of  British  Central  Africa 
residing  on  the  east  side  of  Lake  Nyassa.  On  the 
Congo  in  parts  it  occurs  in  half  the  population.  Prof. 
Firket,  of  Li(5ge,  has  confirmed  this  observation  as 
regards  the  Congo  district.  Cook,  Hodges,  and  Low 
have  found  the  parasite  to  be  extremely  common  in 
Uganda  where,  in  some  districts,  Low  has  found  it  in 
90  per  cent,  of  the  population.  Sometimes  it  occurs 
along  with  F.  diurna,  F.  nocturna,  and,  as  stated, 
with  F.  Ozzardi  in  the  same  individual.  I  have  never 
found  it  in  West  Indian  negroes,  nor,  in  fact,  in 
natives  of  any  country  except  those  of  tropical  Africa, 
and  in  the  aborigines  of  "Demerara.  I  have  twice 
found  it  in  Europeans  who  had  resided  on  the  Congo. 

Its  characters.  —  Filaria  perstans  observes  no 
periodicity,  being  present  in  the  blood  both  by  day 
and  by  night.  In  this  respect  it  re.sembles  i^. 
Demarquaii  and  /''.  0::zardi  ;  and,  like  these,  in  size, 
shape,  and  anatomical  detail,  it  differs  very  materially 
from  F.  nocturna  and  F.  diurna. 

The  embryo  in  the  blood  measures,  on  an  average, 
•2  mm.  in  length  by  -005  mm.  in  breadth  ;  but, 
as  it  possesses  in  a  remarkable  degree  the  power  to 
elongate  and  to  shorten  itself,  these  measurements  do 
not  always  apply.  On  the  whole,  however,  it  is 
manifestly  much  smaller  than  F.  nocturna  and 
F.  diurna.  It  is  further  distinguished  from  these 
filariiB  by  the  entire  absence  of  a  sheath,  and  by  the 
characters  of  its  caudal  end,  which  is  invariably 
truncated  and  abruptly  rounded  off.  The  taper 
terminating  in  the  tail  extends  through  quite  two- 
thirds  of  the  entire  length  of  the  animal.  Further, 
if  the  head  be  carefully  observed  with  a  high  power, 
a  fang  can  generally  be  easily  seen — much  more  easily 
than  the  corresponding  structure  in  F.  nocturna — 
in  constant  play,  shot  out  and  retracted.  From 
indications  in  stained  specimens  I  judge  that  it 
possesses  a  V-  and  a  tail-spot ;  this  point,  however,  I 
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have  not  carefully  studied.  No  hooked  cephalic  pre- 
puce can  be  made  out.  Its  uiovenieiits  also  differ  from 
those  of  F.  nocturna,  for  it  not  only  wriggles  about, 
just  as  that  parasite  does,  but  it  indulges  from  time 
to  time  in  long  excursions  through  the  blood,  moving 
freely  all  over  the  slide,  locomoting  in  fact  very  much 
in  the  same  way  as  F.  nocturna  does  in  the  mosquito's 
stomach  after  it  has 
cast  its  sheath. 

Parental  form. — 
The  parental  form, 
discovered  by  Daniels 
in  Demerara  Indians, 
and  subsequently 
identified  by  myself  as 
that  of  F.  perstans, 
is,  like  F.  Bancrofti,  a 
long,  cylindrical,  fili- 
form nematode  of  the 
dimensions  given  in 
the  foregoing^  table 
(p.  601).  The  body 
is  smooth,  without 
markings,  the  mouth 
simple  and  unarmed. 
The  tail  in  both  sexes  Fig.  S5.— Tail  of  adult  Filaria  poistans. 
is  peculiar  and  charac- 
teristic ;  it  is  incurvated,  and  the  chitinous  covering 
at  the  extreme  tip  is  split  up  as  it  were  into  two 
minute  triangular  appendages,  giving  it  a  mitred 
appearance  (Fig.  85).  The  male  is  smaller  than  the 
female,  but  the  specimens  hitherto  obtained  did  not 
permit  of  accurate  observation  on  spicules  and  papillte. 
Low  describes  four  pairs  of  pre-anal  and  one  pair  of 
post-anal  very  minute  papilla-.  So  far  the  parental 
forms  have  been  found  in  the  connective  tissues  at  tlie 
root  of  the  mesentery,  behind  the  abdominal  aorta, 
and  beneath  the  pericardium. 

Pathology. — What  pathological  role  F.  j^erstans 
may  play  is  still  uncertain.    I  have  conjectured,  for 
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reasons  stated  elsewhere  (p.  341),  that  it  may  in  some 
way  be  the  cause  of  negro  lethargy.  This  conjecture 
seems  to  be  negatived  by  the  recent  observations 
of  Low  and  Oastellani  in  Uganda. 

FILARIA  GIGAS.. 

Dr.  Prout  has  recently  described  a  very  large, 
non-sheathed,  blunt-tailed  iilaria  embryo  in  the  blood 
of  a  native  of  Sierra  Leone.  A  peculiarity  of  the 
two  specimens  he  describes  was  their  strong  affinity 
with  fuchsine.  The  parental  forms  and  possible 
pathological  bearings  of  this  worm  are  unknown. 

FILARIA  MAGALHAESI. 

Professor  Magalhaes  describes  two  sexually  mature 
filarial  hasmatozoa,  male  and  female,  which  were  found 
lying  in  the  left  ventricle  of  the  heart  of  a  child  that 
died  in  Eio  de  Janeiro.  No  information  was  received 
as  to  the  nature  of  the  disease  of  which  the  child  died, 
nor  had  any  examination  of  the  blood  been  made 
during  life.  The  parasites  were  cylindrical,  capillary, 
opalescent,  white,  uniform  in  thickness  except  where 
the  body  tapered  towards  the  tail  and  at  the  club- 
shaped  oral  end.  The  mouth  was  simple,  circular, 
unarmed ;  the  cuticle  mai'ked  with  fine  transverse 
striations.  The  female  worm  measured  155  mm.  in 
length  by  0-7  mm.  in  diameter,  the  male  83  mm.  in 
length  by  0-4  mm.  in  diameter.  The  tail  of  the  latter 
was  provided  with  four  pairs  of  pre-anal  and  four  pairs 
of  post-anal  papillte,  and  two  spicules.  Manifestly  this 
parasite  is  specifically  distinct  from  F.  Bancrofti  and 
the  other  blood  worms  described  above.  Nothing  is 
known  of  its  life-history,  nor  of  the  associated 
pathology. 
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CHAPTER  XXXIX. 

I.    PARASITES    OP    THE  CIRCULATORY  AND  LYMPHATIC 

SYSTEMS  (continued). 

ENDEMIC  HEMATURIA  (bILHARZIA  DISEASE). 

Definition. — A  form  of  hsematuria  caused  by 
Schistosomum  hcematobium  (Bilharzia  hcematobia, 
Distommn  hcematobium),  and  characterised  by  the 
presence  of  the  ova  of  that  parasite  in  the  urine, 
or  in  the  ffeces,  or  in  both. 

History  and  greogi-apliical  distribution.— 
The  frequency  of  hsematuria  in  the  natives  of  Egypt, 
and  in  visitors  to  that  country,  has  long  been  re- 
mai-ked.  The  explanation  of  this  peculiar  circum- 
stance was  supplied  by  Bilharz,  who,  in  1851,  dis- 
covered the  cause  in  a  peculiar  trematode,  subsequently 
named  by  Cobbold,  iu  honour  of  its  discoverer, 
BiUiarzia  hcmiatohia. 

.Subsequently  Dr.  John  Harley  discovered,  in 
18G4,  the  characteristic  ova  in  cases  of  hsematuria  from 
Natal.  It  has  many  times  been  found  in  patients 
from  Mauritius.  It  has  been  found  on  the  Gold 
Coast,  in  Tunis,  and  it  probably  exists  in  many  other 
parts  of  Africa,  more  particularly  along  the  eastern 
side  of  the  continent  as  far  south  as  Port  Elizabeth. 
Egypt  is  a  favourite  haunt;  there,  judging  from 
Bilharz's,  Grriesinger's,  and  Sonsino's'  post-mortem 
records,  it  is  present  in  quite  one-half  of  the  popu- 
lation. Dr.  Low  informs  ine  that  it  is  even  more 
frequent  in  the  natives  of  Uganda. 

It  is  now  known  to  occur  also  in  Mesopotamia,  in 
Cyprus,  and,  possibly,  in  Sicily.  I  have  lately  found 
the  ova  in  the  faeces  of  an  iSnglishman,  who  must 
have  acquired  the  infection  in  some  of  the  West  India 
Islands.  It  is  therefore  not  limited,  as  was  at  one 
time  believed,  to  the  African  continent  and  its 
dependencies. 
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^Etiology. — The  furasite  (Fig.  80).  Schistoso- 
imim  luKmatohiuin  belongs  totlie  Dislomida;  but,  unlike 
the  majority  of  distomes,  wliicli  are  nearly  all  of  them 
hermaphrodite,  bilharzia  pre.sents  the  peculiarity  of 
being  bisexual.  The  male  is  white,  cylindroid,  measuring 

11  to  15  mm.  in  length  by  1 
mm.  in  breadth.  It  possesses 
an  oral  and  a  ventral  sucker 
placed  close  together.  The 
cylindrical  appearance  of  the 
worm  is  produced  by  the  ven- 
tral infolding  of  the  two  sides 
of  what  would  otherwise  be  a 
flat  body.  By  this  infolding  a 
gynfecophoric  canal  is  formed, 
in  which  the  female  can  be 
partially  enclosed.  The 
female  is  rather  darker  in 
colour  than  the  male,  con- 
siderably longer  (20  mm.), 
more  filiform,  her  middle 
beino;  embraced  during  coitus 
by  the  gyncecophoric  canal 
referred  to,  whilst  her  anterior 
and  posterior  portions  re- 
main free.  The  genital  open- 
ings of  the  sexes  face  each 
other,  and  are  placed  im- 
mediately posterior  to  the 
ventral  sucker. 
These  parasites  are  found  in  the  blood  of  the  portal 
vein,  in  its  mesenteric  and  splenic  branches,  and  in  the 
vesical,  uterine,  and  hsemorrhoidal  veins.  They  have 
also  been  found  in  the  vena  cava ;  Sonsino  considers 
that,  if  searched  for,  they  would  probably  be  found 
elsewhere  in  the  circulation.  Their  numbers  vary 
considerably.  Sonsino  reports  finding  in  one  case 
forty  ;  in  another  case  Kartulis  found  300  in  the 
portal  vein  and  its  branches. 

Tli.e  ovum,  (Fig.  87). — -On  microscopical  exaniina- 


Fig.  Sfi. — Biliiarzia  liiEiiiatobia, 
male  and  female,  the  latter  in 
the  gynaecophoric  canal  of  the 
former.  (After  Leuckart.) 
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tion  the  uterus  of  the  female  bilharzia  is  found  to  be 
stuffed  with  ova  of  a  peculiar  and  characteristic  shape. 
They  are  oval,  eacli  egg  on  an  average  measuring 
about  0-16  mm.  in  length  by  0'06  mm.  in  breadth,  one 
end  of  the  ovum  being  provided  with  a  short,  stout, 
and  very  definite  spine.  In  cer- 
tain instances,  hereafter  to  be 
mentioned,  this  spine  is  not 
terminal,  but  is  placed  laterally. 

The  exact  nature  of  the  process 
by  which  the  ova  leave  the  body 
of  the  human  host  has  not  been 
satisfactorily  explained.  Appa-  Fig.  sr.-Ova  of  Bilharzia. 
rently,  the  female  worm  migrates 
from  time  to  time  from  the  larger  veins  to  their 
smaller  radicles,  and  in  these  deposits  her  ova.  The 
walls  of  the  bladder  and  rectum  are  the  favourite 
situations  for  this  purpose.  Afterwards  the  eggs  are 
somehow  carried,  possibly  aided  by  the  spine  with 
which  they  are  provided,  towards  the  surface  of  the 
mucous  membrane,  and  then,  falling  into  the  lumen 
of  the  bowel  or  into  the  bladder,  are 
voided  in  the  fseces  or  urine,  a  certain 
amount  of  blood  escaping  at  the  same 
time. 

The  free  embryo  (Fig.  88).  —  In 
newly  voided  urine  the  ovum  presents 
a  somewhat  brownish  appearance,  and 
generally  contains  a  ciliated  embryo. 
After  a  time  the  embryo  may 
escape  through  a  longitudinal  rupture 
in  the  shell.  It  then  swims  about, 
but,  unless  supplied  with  fresh  water, 
soon  perishes.  If  the  urine  be  freely 
diluted  with  water,  the  embryo  not 
only  escapes  more  quickly  from  the  shell  but  also  con- 
tinues to  live,  swimming  and  gyrating  very  actively 
for  a  considerable  time.  While  swimming,  tlie  bo.dy 
of  the  little  animal  undergoes  many  changes  of  shape. 
For  the  most  part,  when  advancing,  it  is  oblong, 


Fig.  SS.— Free  em- 
bryo  of  Bilharzia. 
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taperiiig  somewhat  posteriorly  ;  when  more  stationary 
it  tends  to  assume  a  spherical  form.  It  moves  by 
means  of  the  cilia  which,  with  the  exception  of  the 
minute  papillary  beak,  thickly  cover  the  entire  body. 
On  carefully  examining  the  embryo,  a  canal  may  be 
traced  from  the  beak  into  what  looks  like  a  rudimen- 
tary stomach  ;  on  both  sides  of  this  two  much  smaller 
gland-like  organs  can  be  seen,  from  each  of  which  a 
delicate  tube  passes  forward  and  opens,  apparently, 
somewhere  in  the  neighbourhood  of  the  beak.  The 
bulk  of  the  embryo  is  occupied  by  a  number  of  sarcode 
globules.  A  careful  description  of  the  embryo  is 
given  by  Dr.  G.  S.  Brock  in  the  Lancet  of  Sept.  9th, 
1893,  p.  625,  to  which  the  reader  is  referred  for 
further  details. 

Life-history. — Beyond  its  first  stage  of  free-swim- 
ming ciliated  embryo,  the  extracorporeal  life  of 
bilharzia  is  quite  unknown,  notwithstanding  the 
many  attempts  that  have  been  made  to  trace  its 
future  progress.  Sonsino  believed  at  one  time  that 
•he  had  discovei'ed  its  intermediate  host  in  a  fresh- 
water arthropode  ;  this  view  he  afterwards  abandoned. 
Judging  from  analogy,  the  embryo  bilharzia  probably 
passes  into  the  body  of  some  fresh-water  mollusc,  into 
some  crustacean,  or  into  some  larval  arthropode ; 
there,  it  is  conjectured,  it  undergoes  the  developmental 
changes  into  redia  and  cercaria  usually  exhibited  by 
the  distomes.  Later,  it  probably  becomes  encysted, 
and  then,  either  free  or  still  in  the  body  of  the  inter- 
mediate host,  it  gains  access  to  man  in  drinking  water, 
and  so,  through  the  stomach,  passes  to  the  veins  of  the 
portal  system.  Recently  Looss  has  expressed  the 
opinion  that,  unlike  other  distomes,  bilharzia  does  not 
require  the  services  of  an  intermediary  host,  and  that 
the  ciliated  embryo  enters  the  human  body  directly 
by  penetrating  the  skin. 

Symptoms. — The  symptoms  produced  by  bil- 
hai'zia  vary  in  degree  within  vei'y  wide  limits. 
In  the  vast  majority  of  instances,  the  patient  ex- 
periences no  trouble  whatever ;  in  other  instances 
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the  suffering  is  very  great.  Indirectly,  from  the 
serious  nature  of  the  lesions  of  the  urinary  organs  to 
which  it  may  give  rise,  biiharzia  is  an  occasional 
cause  of  death. 

The  most  characteristic  symptom  of  its  presence 
in  the  wall  of  the  bladder  is  the  passage  of  blood  at 
the  end  of  micturition,  with  or  without  a  sense  of 
urinary  irritation.  The  amount  of  blood  so  passed 
varies  from  a  few  drops  of  slightly  tinged  urine,  to  a 
considerable  quantity  of  pure  blood.  The  quantity  of 
blood  passed  and  the  degree  of  irritation  are  increased 
by  exercise,  by  dietetic  indiscretions,  and  by  all  such 
causes  as  are  calculated  to  induce  or  aggravate 
cystitis.  As  a  rule,  it  is  only  the  last  few  drops  of 
urine  that  contain  blood ;  sometimes,  however,  the 
haemorrhage  is  more  extensive,  and  then  the  entire 
bulk  of  the  urine  may  be  blood  tinged.  Occasionally, 
clots  even  are  passed. 

If  in  a  case  of  moderate  biiharzia  infection  the 
urine  be  passed  into  a  glass  and  held  up  to  the  light, 
minute  flocculi,  or  coiled-up  mucoid-looking  threads, 
will  be  seen  floating  about  in  the  fluid.  If  it  be  allowed 
to  stand,  the  flocculi,  and  perhaps  minute  clots,  will 
subside  to  the  bottom  of  the  vessel ;  these,  on  being 
taken  up  with  a  pipette  and  placed  under  the  micro- 
scope, will  be  found  to  contain,  besides  blood  corpuscles 
and  the  usual  catarrhal  products,  large  numbers  of  the 
characteristic  spined  ova. 

In  doubtful  cases,  where  ova  are  few,  the  best  way 
to  find  them  is  to  get  the  patient  to  empty  the  bladder 
and  to  catch  in  a  watch-glass  the  last  few  drops  of 
urine  which  can  be  forced  out  by  straining ;  these  in- 
variably contain  ova.  A  low  power  of  the  microscope 
suffices  and  is  best  for  diagnosis. 

Endemic  hsematuria  lasts  for  months  or  years. 
Recoveiy  is  rarely  complete.  In  ordinary  cases,  pro- 
vided no  reinfection  take  place,  the  hjsmaturia  tends 
to  decrease,  although  ova  may  continue  for  years  to 
be  found  in  the  last  few  drops  of  urine  passed.  In 
severe  cases,  sooner  or  later,  signs  of  cystitis  supervene 
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and  give  rise  to  a  great  deal  of  suffering.  Not  un- 
frequently  the  ova  become  the  nuclei  for  stone,  and 
then  symptoms  of  urinary  calculus  are  sui)eradded. 
Sometimes  the  pathological  changes  induced  by  the 
presence  of  the  parasite  in  the  bladder  lead  to  the 
development  of  new  growth,  in  which  event  the 
symptoms  become  more  urgent  and  the  hasmaturia 
perhaps  excessive.  Hypertrophy,  contraction,  or  even 
dilatation  of  the  bladder,  are  not  unusual.  Besides  the 
bladder  symptoms  there  may  be  signs  of  prostatic 
disease,  or  of  disease  of  the  vesiculse  seminales  causing 
spermatorrhoea.  In  the  latter  case,  ova  may  be  de- 
tected in  the  semen.  In  other  instances  the  ureters 
and  kidneys  become  involved,  and  grave  disease  of 
these  organs  ultimately  ensues.  In  consequence  of  the 
suffering  which  these  aggravated  forms  of  infection 
produce,  the  patients  become  anaemic,  wasted,  debili 
tated,  and  a  ready  prey  to  intercurrent  disease. 

When  the  rectum  is  involved  dysenteric-like 
symptoms  may  supervene,  mucus  with  blood  being 
passed  from  time  to  time,  the  ova-laden  stools 
becoming  frequent  and  their  passage  being  attended 
with  tenesmus.  In  such  cases  small,  sometimes  large, 
branching,  soft  growths  are  to  be  felt  inside  the 
sphincter  ani.  They  may  extend  as  high  up  the 
bowel  as  the  sigmoid  flexure.  On  breaking  up  one  of 
these  with  needles,  the  ova,  often  with  the  spine 
placed  laterally,  can  be  seen  in  the  debris.  Recently 
I  saw  a  case  in  which  extensive  condyloraa-like 
o-rowths  external  to  the  anus,  and  full  of  ova,  were  a 
remarkable  feature. 

Vaginitis  and  cervicitis  have  been  known  to  be 
produced  by  this  parasite.  Ova  have  also  been  found 
in  the  liver,  in  the  lungs,  and  in  other  parts ;  their 
presence  in  the  latter  organs  gives  rise  to  no  active 
symptoms. 

Milton  (Jour,  of  Trop.  Med.,  June  2,  1902)  has 
recently  pointed  out  the  extreme  frequency  of  urinary 
fistula  in  Egypt,  the  result  of  bilharzia  disease  of  the 
urethra.    These  fistula;  may  occur  anywhere  in  the 
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neigliboiirliood  of  the  genitals,  but  are  especially 
corumou  in  the  perineum  and  posterior  surface  of  the 
scrotum,  and  originate  from  bilharzia  disease  of  the 
pubic  surface  or  roof  of  the  urethra  just  in  front  of 
the  bulb,  the  eggs  of  the  parasite  being  deposited 
in  the  mucous  or  sub-mucous  tissue.  Stricture  of 
the  urethra  is  by  no  means  uncommon  from  a 
similar  cause,  especially,  Milton  has  observed,  in 
the  case  of  fistuL-e  connected  with  the  floor  of  the 
urethra. 

Patliolog:ical  anatomy.— The  character  of  the 
changes  brought  about  by  bilharzia  varies  very  much 
according  to  the  degree  and  the  duration  of  the 
infection.    In  almost  every  case  the  walls  of  the 
urinary  bladder  are  early  afl:ected.     All  that  may  be 
apparent  to  the  naked  eye  at  this  stage  of  the  disease 
is  a  certain  amount  of  injection  of  the  small  vessels 
of  the  mucosa  vesicse,  and,  according  to  Sonsino, 
certain  exceedingly  minute  vesicular  or  papular  eleva- 
tions of  the  surface  of  this  membrane.    When  these 
minute  elevations  are  examined  microscopically  they 
are  found  to  contain  ova.    Ova  are  also  to  be  found 
in  the  dilated  minute  blood-vessels.    Later,  especially 
in  the  trigone  of  the  bladder,  there  are  found  rounded 
patches  of  inflammatory  thickening  which  project 
somewhat,  are  granular  on  the  surface,  and  dense  in 
consistence ;  on  section  they  creak  under  the  knife  as 
if  they  contained  gritty  particles.    It  is  evident  that 
these  elevated,  thickened  patches  are  the  result  of  an 
inflammatory  process  provoked  by  the  clusters  of  ova 
which  the  microscope  reveals  scattered  throughout 
their  entire  extent.  The  ova  are  principally  deposited 
in  the  submucosa,  less  extensively  in  the  mucous 
membrane  itself,  still  less  abundantly  in  the  muscular 
walls  of  the  organ  or  in  its  subserous  connective  tissue. 
They  tend  to  occur  in  groups,  each  of  which  is  invested 
by  a  sort  of  connective-tissue  capsule  ;  or  tliey  may  be 
lying  in  small  blood-vessels  winch  they  occlude.  Some 
ova  are  seen  to  have  undergone  calcification ;  others 
are  still  fresh,  either  segmenting,  or  already  containing 
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a  ciliated  embryo.  On  the  surface  of  tlie  rounded 
patches  ah-eady  mentioned,  pliosphatic  deposits,  also 
containing  ova,  are  not  uncommon  ;  sometimes  the 
patches  present  minute  sloughs.  In  addition  to  these 
indurated  patches,  various  forms  of  polypoid  excres- 
cence— sometimes  ulcerated — may  protrude  from  the 
mucous  surface  into  the  cavity  of  the  bladder. 
These  various  hyperplasia}  frequently  contain  the  adult 
parasite  as  well  as  ova. 

Iji  addition  to  what  may  be  called  the  specific 
changes  in  the  mucosa,  the  muscular  coats  of  the 
bladder  are  generally  hypertrophied.  In  consequence 
of  this,  as  well  as  of  the  ingrowth  of  villosities  and 
diflferent  forms  of  new  growth,  the  capacity  of  the 
organ  may  be  much  diminished.  Its  mucous  surface 
is  generally  coated  with  a  sanguineous  mucus 
containing  myriads  of  ova.  Gravel,  or  small 
stones — generally  phosphatic — are  sometimes  found 
either  embedded  in  lacunae  in  the  hypertrophied 
and  roughened  bladder  wall,  or  free  in  the 
cavity.  Not  ^infrequently  a  similar  hyperplasia 
occurs  in  the  ureters,  particularly  towards  their  lower 
ends.  In  rare  instances  the  pelvis  of  the  kidney 
itself  is  affected.  Obliteration  of  the  ureter,  both 
from  small  stones  and,  also,  from  thickening  of  the 
mucous  membrane,  has  sometimes  been  met  with ;  this 
leads  to  dilatation  of  the  pelvis  and  atrophy  of  the 
parenchyma  of  the  kidney.  It  is  easy  to  understand 
how,  in  time,  these  changes  of  the  bladder  and  ureters 
may  give  rise  to  hydronephrosis,  pyelitis,  abscess  of 
the  kidney,  and  similar  secondary  affections. 

Hyperplasia  from  bilharzia  infection  may  also 
occur  in  the  vesiculae  seminales,  in  the  walls  of  the 
vagina,  iind  in  the  cervix  of  the  uterus,  leading  to 
corresponding  bloody,  ova-containing  discharges. 

In  bilharzia  disease,  as  regards  practical  im- 
portance, next  to  the  bladder  and  consequent  kidney 
affections  rank  the  changes  occurring  in  the  large 
intestine,  particularly  in  the  lower  part  of  the  rectum. 
In  this  situation  polypoid  growths,  apt  to  be  mistaken 


p.  I  THOLOGICAL  AnA  TOMV. 


613 


for  piles,  are  frequent.  In  these  and  other  billiarzial 
tissues  the  parent  worms,  as  well  as  the  ova,  are  to  be 
found.  Large  extravasations  of  blood  under  the 
mucous  coat  may  occur. 

Strange  to  say,  in  ova  found  in  the  bowel,  the 
spine  is  generally  placed  laterally  ;  whereas  in  ova 
coming  from  the  walls  of  the  bladder  the  spine  is 
invariably  terminal.  In  the  ova  in  the  fteces  of  the 
West  Indian  case  I  have  ah'eady  alluded  to,  the  spine 
was  placed  laterally  and  directed  backwards  ;  in  this 
case  there  was  no  hjematui^a,  nor  were  there  ova  in 
the  urine.  This  lateral  situation  has  been  explained 
in  various  ways,  one  suggestion  being  that  it  is  a 
consequence  of  the  compression  exercised  by  the 
muscular  coat  of  the  intestine  on  the  parent  worm 
while  the  ova  are  passing  the  shell  glands ;  the 
relations  of  certain  of  the  reproductive  organs  of 
the  worm  are  supposed  to  be  altered  by  this  com- 
pression. Possibly  there  are  two  species  of  bilharzia, 
one,  with  lateral-spined  ova,  depositing  its  eggs  in 
the  rectum  only  ;  the  other  haunting  bladder  or  rectum 
indifferently. 

It  may  be  mentioned  that  ova  in  small  numbers 
have  been  found  in  the  liver,  in  gall-stones,  in  the 
lungs,  in  the  heart,  and  in  the  kidneys.  We  have 
no  knowledge  of  any  definite  pathological  change 
entailed  by  their  presence  there. 

Tumours  of  bilharzial  origin  have  sometimes  been 
found  in  connection  with  the  peritoneum  and 
ligaments  of  the  uterus. 

Diagnosis.— The  diagnosis  of  bilharzia  disease 
is  easy  ;  the  presence  of  ova  in  the  urine  is  decisive. 
In  countries  like  Egypt,  where  the  disease  must  often 
concur  with  chyluria,  with  stone,  with  vesical  tumour, 
with  gonorrhceal  cystitis,  and  with  pyelitis,  as  well  as 
with  prostatic  disease,  care  must  be  exercised  in  each 
particular  case  to  separate  the  special  factors  to  which 
the  different  symptoms  are  attributable.  Thus  in 
chyluria  concurring  with  bilharzia  disease  thei-e  will 
be  chyle  in  the  urine  in  addition  to  blood.    In  such  a 
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combination  the  clot  which  forms  will  be  large,  will 
contain  oil  granules  and  globules  and,  very  probably, 
filaria  embryos  in  addition  to  bilharzia  ova  ;  moreover, 
the  filaria  will  generally  be  detectable  in  the  finger 
blood  if  looked  for  at  night.  Stone  in  the  bladder, 
when  suspected,  has  to  be  searched  for  with  the  sound. 
In  gonorrho3al  cystitis  the  history  of  gonorrhoea  will 
be  forthcoming.  In  prostatic  disease,  enlargement 
of  this  organ  may  be  made  out.  Difficulty  may 
sometimes  arise  when  ova  are  few  in  number,  or 
when  they  have  ceased  altogether  to  come  awaj^  in 
consequence  of  the  death  of  the  parent  worms.  The 
mischief  wrought  by  the  parasite  remains,  although  the 
ova — the  most  certain  evidence  of  the  parasite's 
previous  presence — may  be  discharged  no  longer. 
But,  even  if  ova  are  very  few,  they  may  still  be 
found  in  the  last  drop  or  two  of  urine  passed.  If 
they  are  no  longer  to  be  found  in  the  urine,  some- 
times, by  scratching  the  surface  of  the  bladder  with 
a  sound  and  examining  the  shreds  of  mucus  so 
obtained,  a  few,  calcified  it  may  be,  but  presenting 
the  characteristic  spine,  may  be  seen  with  the  micro- 
scope. In  rectal  disease,  if  bilharzia  be  suspected,  the 
mucus  and  the  fajces,  or,  failing  these,  one  of  the 
polypoid  growths  after  removal  by  finger  or  forceps, 
as  well  as  the  urine,  should  be  examined  for  ova. 

Prognosis.— An  important  element  to  be  con- 
sidei'ed  in  venturing  on  a  prognosis  is  the  long  life  of 
the  parasite.  Sonsino  mentions  a  case  in  which  living 
ova  were  still  being  passed  nine  years  after  their  first 
appearance,  and  after  all  chance  of  reinfection  had 
ceased.  Another  important  element  in  prognosis  is 
the  degree  of -infection  ;  the  greater  the  number  of 
worms  the  more  severe  and  the  more  extensive  the 
disease  they  jiroduce.  As  with  filarial  infection,  the 
greater  the  number  of  cases  in  a  district  tlie  greater 
the  projjortionate  probability  of  severe  infections  being 
met  with.  The  prognosis  is  practically  that  of  a 
chronic  cystitis  depending  on  an  irremediable,  but  not 
in  itself  fatal,  cause.    Much  suflering  may  often  be 
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looked  for,  aud,  as  a  consequence,  auiemia  and  de- 
bility ;  possibly  calculus  may  be  formed  ;  possibly 
grave  renal  disease  may  ensue;  possibly  villous  or 
epithelioraatous  growths  in  the  bladder.  In  the  milder 
degrees  of  infection,  which  fortunately  are  the  com- 
monest, the  patient  seems  to  be  in  no  way  incon- 
venienced by  the  parasite,  and  generally  escapes  all 
serious  consequences.  In  any  case,  mild  or  severe, 
there  maybe  attacks  of  hfematuria  f  rom  time  to  time  ; 
as  a  rule,  the  quantity  of  blood  lost  is  insignificant. 

Treatment.— Our  knowledge  of  the  situations 
occupied  by  the  parasite  indicates  the  futility  of 
attempting  a  radical  cure  by  means  of  poisonous 
substances,  whether  inti-oduced  by  the  bladder,  by 
the  rectum,  or  by  the  stomach.  A-S  yet  we  know  of 
no  direct,  or  othei',  means  by  which  the  bilharzia  can 
be  destroyed.  Harm  only  can  result  from  attempts 
at  a  radical  cure  of  endemic  hsematuria  on  such  lines. 
Our  efforts  must,  therefore,  be  confined  to  palliating 
the  effects  of  the  presence  of  the  parasite.  Prac- 
tically, the  treatment  resolves  itself  into  that  of 
chronic  cystitis.  The  diet  should  be  bland  but 
nutritious ;  stimulants  and  spices  are  to  be  avoided. 
Excess  of  all  kinds,  violent  muscular  efforts,  cold  and 
other  causes  of  catarrh  must  also  be  guarded  against. 
During  exacerbations  of  hsematuria,  or  of  cystitis, 
rest  should  be  enjoined  and  diluents  freely  partaken 
of.  Milton  has  obtained  good  results  from  gramme 
doses  of  extract  of  male  fern  three  tiuies  a  day  in 
bilharzial  hfematuria.  A  recent  writer  has  advocated 
the  use  of  methylene  blue  (3  grs.,  three  times  a  day) 
in  similar  circumstances.  Adrenalin  has  some  in- 
fluence in  controlling  hemorrhage.  Pain  may  demand 
anodynes.  Excessive  catarrh  of  the  bladder  suggests 
washing  out  with  weak  boric  acid  lotion,  and  the 
internal  administration  of  urotropine,  uva  ursi, 
buchu,  perhaps  small  doses  of  cubebs,  copaiba,  or 
sandalwood  oil,  salol,  benzoic  acid,  and  so  forth. 
Stone,  and  troublesome  new  growths,  arc  to  be 
removed  by  operation.    Where  distress  was  exti-eme, 
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Mackie  and  others  have  had  good  results  from 
perineal  cystotomy  and  dramage.  Polypoid  growths 
in  the  rectum,  where  accessible,  should  be  removed. 
In  severe  rectal  disease,  milder  measures  failing, 
excision  of  the  affected  part  of  the  gut  may  be  neces- 
sary. Perineal  fistula  must  be  dealt  with  on  ordinary 
surgical  principles.  Hyperplasia  in  the  vagina  and 
cervix  is  best  treated  by  scraping. 

Prevention.— Since  analogy  justifies  the  belief 
that  the  embryo  of  bilharzia,  on  obtaining  access  to 
fresh  water,  enters  a  fresh-water  animal  and  by  it 
obtains  access  to  another  human  host,  it  is  evident 
that  if  the  embryo  be  kept  from  getting  into  the 
water,  or,  if  drinking  water  be  boiled  or  filtered,  the 
spread  of  the  disease  from  man  to  man  would  be 
effectually  prevented. 

In  the  endemic  districts,  children,  in  particular, 
should  be  carefully  and  repeatedly  wai-ned  against 
drinking  the  water  of  ponds  and  canals.  Provided 
reinfection  be  avoided  by  the  exercise  of  prudence 
in  the  matter  of  drinking  water,  there  is  no  neces- 
sity for  sending  the  patient  with  bilharzia  disease 
away  from  the  country  in  which  the  parasite  was 
acquired. 
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II.    PARASITES    OF    THE    CONNECTIVE  TISSUE. 
GUINEA-WORM  (PILARIA  MEDINENSIS)  ;  FILARIA  LOA  ; 
FILARIA  VOLVULUS. 

Guiiiea-ivorm. 

Ocog:rnpliical  disti-ibuiBoai.  —  This  important 
parasite  is  found  in  certain  parts  of  India  — 
the  Deccan,  Scinde,  etc. — in  Persia,  Turkestan, 
Arabia,  tropical  Africa — particulai'ly  on  the  west 
coast,  and  in  a  very  limited  part  of  Brazil  (Feira  de 
Santa  Anna).  Formerly  it  was  supposed  to  be 
endemic  in  Curagoa,  Demerara,  and  Surinam  ;  ap- 
parently it  has  now  disappeared  from  these  places. 
Guinea-worm  is  not  equally  diffused  throughout 
this  extensive  area  ;  it  tends  to  special  prevalence 
in  limited  districts,  in  some  of  which  it  is  excessively 
common.  In  parts  of  the  Deccan,  for  example,  at 
certain  seasons  of  the  year  nearly  half  the  popula- 
tion is  affected  ;  and  in  places  on  the  West  Coast  of 
Africa  nearly  every  negro  has  one  or  more  specimens 
about  him.  Although  guinea-worm  is  sometimes  seen 
in  Europe,  this  is  only  in  natives  of,  or  in  recent  visitors 
from,  the  endemic  area.  Though  frequently  introduced 
in  tins  way  it  has  not  become  acclimatised  either  in 
Europe  or  in  North  America.  We  have  no  account 
of  the  i^arasite  as  endemic  in  any  part  of  Asia  east  of 
Hindustan,  in  the  Eastern  Archipelago,  in  Australia, 
or  in  the  Pacific  Islands. 

Guinea-worm  occurs  occasionally  in  the    lower . 
animals — horse,  dog,  ox,  etc.    Possibly,  some  of  the 
parasites  in  the  lower  animals  described  as  guinea- 
worm  may  belong  to  quite  a  different  species. 

Tho  parasite  (Fig.  89). — Anatomical  features. 
— The  male  guinea-worm  has  not  been  recog- 
nised with  certainty.  The  female  alone  is  known. 
She    is     reputed    to    attain    in    some  instances 
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enormous  dimensions ;  it  is  probable,  however,  Lliat 
woi'ms  of  five  or  six  feet  in  length  owe  their 
size  to  errors  of  observation,  two 
wormS;  or  their  fragments,  having 
been  regarded  as  one.  According  to 
EAvart,  in  forty  carefully  measured 
specimens  the  smallest  was  12^  inches, 
the  largest  40  inches  in  length  ;  30 
inches  is  probably  an  average  length. 
The  diameter  of  the  worm  is  about 
one-tenth  of  an  inch.  The  body  is 
cylindrical,  milky-white,  smooth,  and 
without  markings.  The  tip  of  the 
tail  comes  to  a  point  and  is 
abruptly  bent,  thus  foi-ming  a  sort 
of  blunted  hook,  perhaps  functioning 
as  a  "  holdfast."  The  head  end  is 
rounded  off,  terminating  in  what  is 
known  as  the  cephalic  shield.  The 
mouth  is  triangulai',  very  small,  and 
surrounded  by  six  papillte — two  large 
and  four  small.  The  alimentary 
canal  is  relatively  small,  being 
compressed  and  thrust  to  one  side 
by  the  uterus ;  in  the  mature  worm 
it  is  probably  ctecal,  for  it  has 
not  been  traced  to  an  anus.  The 
vagina,  which  must  have  existed  at 
an  early  stage,  at  maturity  has  also 
become  obliterated  by  the  growth  of 
the  enormous  iiterus  which,  filled  with 
coiled-up  embryos  (Fig.  90),  extends 
from  the  head  to  the  tail  of  the  worm. 

Habits. — The  habitat  of  the  fe- 
male guinea-worm  is  the  connective 
tissue  of  the  limbs  and  trunk. 
When  mature,  prompted  by  instinct,  she  proceeds 
to  bore  her  wa}'-  through  this  tissue,  and,  finally, 
travelling  downwards,  reaches  a  leg  or  foot.  In  85  per 
cent,  of  cases  she  ]3resents  in  some  part  of  the  lower  ex- 


Fig.  S9.  —  Guiiiea- 
woriii.  (Reduced.) 
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tremities.  Occasionally  she  presents  in  the  scrotum  ; 
rarely  in  the  arms  ;  very  exceptionally  in  other  parts  of 
the  body,  or  even  in  the  head.  Arrived  at  her  destina- 
tion she  pierces  the  derma.  Probably  in  consequence 
of  some  irritating  seci-etion,  a  small  blister  now  forms 
and  elevates  the  epidermis  over  the  site  of  the  hole 
in  the  derma.  By-and-by  the  blister  ruptures,  dis- 
closing a  small  superficial  ulcer  half  to  three-quarters 
of  an  inch  in  diameter.    At  the  centre  of  the  ulcer, 


Fig.  90.— Trausversu  .section  of  guiuea-woriii.   (LeuclMrt. ) 

which  sometimes  quickly  heals  spontaneously,  a 
minute  hole,  large  enough  to  admit  an  ordinary 
probe,  can  be  seen.  Sometimes  when  the  blister 
ruptures,  the  head  of  the  worm  is  seen  protruding 
from  this  hole;  as  a  rule,  however,  at  first  the 
worm  does  not  show.  If  now  we  douche  the 
neighbourhood  of  the  ulcer  with  a  stream  of  cold 
water  expressed  from  a  sponge  and,  as  the  water  falls, 
watch  the  little  hole  in  the  centre  of  the  ulcer,  we 
shall  see  in  a  few  seconds  a  droplet  of  fluid— at  first 
clear,  later  milky— well  up  through  tlie  hole  and 
flow  over  the  ulcer.  Sometimes,  instead  of  this  fluid, 
a  small,  beautifully  pellucid  tube,  about        of  an 
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inch  in  diameter,  doubtless  tlie  uterus  of  the  worm 
pi'olapsed  through  her  mouth,  is  projected  through 
the  liole  in  response  to  the  stimulus  of  the  cold 
water.    When  this  tube  has  been  extruded  an  inch 


Fig.         Embryos  of  guinua-worm. 
{From  a  photogram  by  Mr.  H.  B.  Bristow.) 


or  thereabouts,  it  suddenly  fills  with  an  opaque 
whitish  material,  ruptures  and  collapses,  the  fluid 
spreading  over  the  surface  of  the  ulcer.  If  a  little 
of  the  fluid,  either  that  which  has  welled  up  through 
the  hole,  or  that  which  has  escaped  from  the  ruptured 
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tube,  is  placed  under  the  microscope, 
it  is  seen  to  contain  myriads  of  em- 
bryo guinea- worms  lying  coiled  up, 
almost  motionless,  with  their  tails 
projecting  in  a  very  characteristic 
manner  (Fig.  91).  If  now  a  drop 
of  water  be  instilled  below  the 
cover-glass  the  embryos  may  be  ob- 
served to  unroll  themselves  and,  in 
a  very  short  time,  to  swim  about, 
more  suo,  with  great  activity.  Mani- 
festly these  embryos  come  from  a 
guinea-worm  lying  in  the  tissues 
and  communicating  with  the  sui'face 
through  the  little  hole  in  the  derma. 

The  embryo  (Fig.  92). — The  em- 
bryos are  not  cylindrical  ;  they  are 
distinctly  flattened.  In  swimming 
they  move  by  a  sort  of  side-to-side 
lashing  of  the  tail,  and  tadpole-like 
motion  of  the  body.  The  move- 
ments are  intermittent ;  sudden, 
short  swims  alternating  with  brief 
pauses.  When  progressing,  the 
longer  transverse  axis  of  the  body 
is  perpendicular  to  the  plane 
travelled  over;  but  when,  from 
time  to  time,  the  little  worms  pause 
they  gradually  roll  over  on  to  their 
flat  surfaces.  As  soon  as  they  come 
to  rest  on  the  flat  they  suddenly 
recover  themselves  with  a  jerk,  and 
turn  quickly  on  to  their  edges  and 
begin  swimming  about  again.  This 
series  of  movements  is  constantly 
repeated. 

The  embryo  of  the  guinea-worm 
measures  about  '5  to  -75  mm.  in 
length,  by  '015  to  '025  mm.  at  its 
greatest   breadth.      The    head  is 
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Fig.  92.— Embryos  of 
giiinoa-worm. 

a.  Side  view ;  b,  front 
view.  (X  2D0.) 
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somewhat  tapered  and  then  abruptly  rounded  off.  The 
tail  is  long,  slender,  but  not  quite  sharply  pointed.  The 
alimentary  canal  can  be  readily  detected.  Towards 
the  root  of  the  tail  two  peculiar  gland-like  organs, 
placed  opposite  to  each  other,  can  be  made  out. 
The  cuticle  is  very  distinctly  transversely  striated. 

In  clean  water  the  embryo  remains  alive  for  six 
days ;  in  muddy  water,  or  in  moist  earth,  it  will 


Fig.  93.— Eiiiltryos  of  giiinea-wonn  in  body-cavity  of  cyclops.  The  cyclops 
has  been  slightly  compressed  so  as  to  force  out  some  of  the 
worms,  which  can  be  seen  escaping  from  ruptures  at  the  liead 
and  tail,    (from  a  photogram  hy  ilr.  Andrew  I'ringle.) 

live  from  two  to  three  weeks.  If  slowly  desiccated 
it  does  not  die ;  it  may  be  resuscitated  by  placing 
it  again  in  a  little  water. 

Intermediary  host. — If,  by  way  of  experiment,  we 
place  some  guinea  worm  embryos  along  with  Cyclops 
quadricornis  in  a  watch-glass  we  shall  find  that,  after 
a  few  hours,  the  embryos  have  tmn-sferi-ed  themselves 
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to  the  interior  of  the  body-cavity  of  the  cyclops,  where 
tliey  can  be  seen  moving  about,  coiling  and  uncoiling 
themselves,  with  considerable  activity  (Fig.  93).  As 
many  as  fifteen  or  twenty  young  guinea- worms  may 
be  counted  in  each  of  the  little  crustaceans,  which, 
unless  the  infection  is  excessive,  seem  in  no  way 
inconvenienced.  After  a  time,  the  embryos  so  trans- 
ferred undergo  a  metamorphosis.  They  cast  their 
skins  two  or  three  times,  get  rid  of  their  long  swim- 
ming tails,  acquire  a  cylindrical  shape  and,  ultimately, 
along  with  increased  size,  develop  a  tripartite  arrange- 
ment of  the  extreme  posterior  end,  which  recalls  a 
similar  arrangement  in  the  tail  of  F.  nochirna  and  of 
F.  recondita  towards  the  termination  of  the  stay  of 
the  former  nematode  in  the  mosquito,  and  of  the 
latter  in  the  dog  flea  (Grassi). 

Mode  of  infection. — The  metamorphosis  of  guinea- 
worm  in  Cyclops  was  discovered  by  Fedschenko  in 
Turkestan.  His  observations  I  have  been  able  to  con- 
firm in  England ;  but,  owing  to  the  colder  climate  of 
the  latter  country,  in  English  cyclops  the  metamor- 
phosis takes  somewhat  longer  to  complete  ;  eight  or 
nine  weeks,  instead  of  five  weeks  as  in  Turkestan. 
Fedschenko  supposed  that  the  cyclops  containing  the 
embryo  guinea-worm,  on  being  swallowed  by  man  in 
drinking  water,  was  digested ;  and  that  the  parasite, 
being  then  set  free,  worked  its  way  into  the  tissues 
of  its  new  and  definitive  host.  It  is  possible,  how- 
ever, that  the  embryo  may  have  to  undergo  further 
changes  before  it  is  fitted  for  life  in  man.  Consider- 
ing the  peculiar  geographical  limitations  of  this 
helminthiasis,  and  the  very  general  distribution  of 
cyclops,  such  an  arrangement  as  I  suggest  seems 
likely  enough.  However  this  may  be,  Fedschenko's 
discovery  makes  it  almost  certain  that  it  is  in  drinking 
water  that  the  guinea- worm  is  acquired.* 

*  It  is  probable  that  the  idea,  fonnerly  entortniiiea,  that  the 
gTiiiiea-worm  einbiyo  enters  the  Imman  body  directly  tlirough  the 
skill  and  without  the  iuterventioii  of  an  intermediary  host  will,  in 
consequence  of  Loess's  observations  on  ankylostomum,  be  revived. 
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The  male  tvorm. — Nothing  certain  is  known,  as 
already  stated,  about  the  male  worm  ;  nor  as  to 
when  or  where  impregnation  of  the  female  is  effected. 
Impregnation  probably  occurs  at  an  early  stage  of 
parasitic  life,  and  long  before  the  female  worm  has 
grown  to  the  great  length  which  she  subsequently 
attains.  The  male  worm,  his  function  fulfilled, 
probably  dies  and  is  absorbed. 

Biological  peculiarities  explained. — The  little  we 
now  know  of  the  life-history  of  the  guinea-worm 
explains  many  things  that  were  formerly  mysterious. 
We  now  understand  why  the  parasite,  on  attaining 
maturity,  makes  for  the  legs  and  feet ;  these  are  the 
parts  of  the  human  body  most  likely,  in  tropical 
countries,  to  come  in  contact  with  puddles  of  water, 
the  medium  in  which  cyclops — the  intermediary  host 
— lives.  We  can  understand,  also,  why  it  is  that 
the  contact  of  water  with  the  skin  of  the  host  causes 
the  guinea-worm  to  expel  her  young  ;  and  we  can 
understand  the  rationale  of  the  douching,  so  much 
practised  by  the  natives  of  certain  of  the  endemic 
districts,  in  their  attempts  at  extraction.  The  water 
carriers  in  India  are  said  to  be  very  subject  to  guinea- 
worm,  which,  in  their  case,  is  prone  to  appear  on  the 
back — that  is,  the  part  of  the  body  against  which  the 
water-skin  lies  when  being  carried.  On  this  fact  has 
been  based  an  hypothesis  that  the  young  guinea-worm 
enters  by  the  skin.  I  would  interpret  the  fact,  if  fact 
it  be,  by  suggesting  that  the  mature  guinea-worm, 
conformably  to  her  instinct,  seeks  out  that  part  of 
the  body  most  in  contact  with  water,  which,  in  the 
case  of  the  Indian  water-carrier,  is  his  back. 

Premature  death  of  ^^amsiile.  —  Occasionally  the 
guinea-worm  fails  to  pierce  the  integument  of  her 
host ;  sometimes  she  dies  before  arriving  at  maturity. 
In  either  cHse  she  may  give  rise  to  abscess  ;  or  she  may 
become  cretified  and  in  this  condition  may  be  felt, 

Ahrady  one  German  observer  has  stated  t]i;it  he  succccilod  in 
commuuicatiug  guinea-worm  to  a  monkey  by  applying  living 
embryos  to  the  skin  of  the  animal. 
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years  afterwards,  as  a  hard  convoluted  cord  under  the 
skin  of  the  leg,  or  be  discovered  only  on  dissection. 

Treatment. — Formerly  it  was  the  custom,  so 
soon  as  a  guinea-worm  showed  itself,  to  attach  the 
protruding  part  to  a  piece  of  wood  and  endeavour  to 
wind  her  out  by  making  a  turn  or  two  of  this 
daily.  Sometimes  these  attempts  succeeded  ;  just  as 
often,  the  worm  snapped  under  the  strain.  The 
consequences  of  this  accident  were  often  disastrous. 
Myriads  of  young  escaped  from  the  ruptured  ends 
into  the  tissues,  and  violent  inflammation  and  fever, 
followed  by  abscess  and  sloughing,  ensued  ;  weeks, 
or  months,  perhaps,  elapsed  befoi-e  the  unhappy 
victims  of  this  rough  surgery  were  able  to  get  about. 
Too  often  serious  contractions  and  ankyloses  from 
loss  of  tissue  and  inflammation,  and  even  death  from 
septic  trouble,  resulted. 

If  a  guinea-worm  be  protected  from  injury,  and 
the  part  she  occupies  frequently  douched  with  water, 
her  uterus  will  be  gradually  and  naturally  emptied  of 
embryos.  Until  this  process  is  completed  she  resists 
extraction ;  possibly  the  hook  at  the  end  of  her  tail 
assists  her  to  maintain  her  hold.  But  when  parturi- 
tion, in  from  fifteen  to  twenty  days,  is  completed, 
the  worm  is  absorbed  or  tends  to  emerge  sponta- 
neously. A  little  traction  if  practised  then  may  aid 
extrusion.  Traction,  however,  must  not  be  employed 
so  long  as  the  embryos  are  being  emitted.  The  com- 
pletion of  parturition  can  be  easily  ascertained  by 
the  douching  experiment  already  described. 

Emily,  a  French  naval  surgeon,  has  intro- 
duced a  sy.stem  of  "managing  guinea- worm  cases 
which  bids  fair  to  shorten  treatment  and  obviate  the 
serious  risks  of  the  old  winding-out  system.  Bv 
means  of  a  Pravaz's  syringe  he  injects  tlie  body  of 
the  worm,  if  she  chances  to  be  protruding,  with 
solution  of  bichloride  of  mercury,  1  in  1,000.  Tliis 
kills  the  parasite  ;  after  twenty -four  hours,  extrac- 
tion is  generally  easily  effected.  If  the  worm  has 
not  shown  herself  externally,  but  can  be  felt  coiled 
o  o 
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Fig.  04.— Filaria 
loa.  (Nat.  size.) 
{Dr.  Argyll 
Eohertson.) 


up  under  the  skin,  he  injects  as  near  the  coils  as 
possible,  and  through  several  punctures,  a  few  drops 
of  the  same  solution.  This,  too,  kills  the  parasite. 
Her  body  is  then  absorbed,  as  a  piece  of  aseptic 
catgut  would  be,  without  inflammation  or  reaction  of 
any  description;  or  she  may  be  cut  down  on,  and 
easily  extracted.  Others  have  confirmed  the  value 
of  Emily's  method,  which  saves  much  time  and 
suffering  and,  with  due  care,  is  devoid  of  risk. 

Filaria  loa  (Fig.  94). 
This  parasite  is  peculiar  to  the  West  Coast  of 
Africa  where,  in  many  parts,  it  is  not  uncommon. 
The  male  worm  measures  about  25  to  30 
mm.  in  length  by  0-3  mm.  in  breadth, 
the  female  30  to  40  mm.  in  length  by  0-5 
mm.  in  breadth.    Both  sexes  are  filiform, 
cylindrical,  colourless,  like  fine  fishing- 
gut,  tapering  slightly  at  the  head,  more 
decidedly  at  the  tail.    The  body  is  dotted 
over  with  minute  chitinous  bosses.     The  anus  is  sub- 
terminal.     The  tail  of  the  male  (Fig.  95)  is  markedly 

incurvated  and  provided  with 
five  large  papillffi  on  each  side 
of  the  anus,  and  two  rather 
short,  unequal  spicules.  The 
mouth  is  simple,  punctiform, 
and  without  armature. 

The  habitat  of  Filaria  loa 
appears  to  be  the  connective 
tissue,  which  it  traverses  freely. 
When,  in  the  course  of  its 
wanderings,  it  crosses  the  sub- 
conjunctival connective  tissue, 
and  the  delicate  integuments 
about  the  orbit,  it  becomes  dis- 
tinctly visible.  When  passing 
under  such  thin  structures  as 
the  skin  of  the  eyelids,  or  that  over  the  bridge  of  the 

the  skin  of  the 


Fig.  95. — Tail  of  male  Filaria 
loa. 


nose,  or 


when  moving  about  under 
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fingers  and  occasionally  of  other  pai-ts,  the  slight 
elevations  it  gives  rise  to,  as  well  as  its  movements, 
are  sometimes  appreciable,  and  may  be  both  seen  and 
felt. 

From  the  circumstance  that  this  parasite  has 
occasionally  been  seen  in  individuals  who  have  been 
ten  or  more  years  away  from  the  endemic  area  in 
which  alone  it  can  be  conti'acted,  we  may  conclude 
that  the  loa  is  long-lived. 

The  female  produces  sheathed  embryos  closely 
resembling  F.  nocturna  and  F.  diurna.  At  one  time 
I  had  a  negro  patient  under  my  care  in  whose  blood 
F.  diuma  abounded.  This  man  remembered  that, 
when  a  lad,  he  had  a  loa  in  his  eye.  I  have  thought, 
therefore,  that  F.  diurna  may  be  the  embi-yonic  form 
of  F.  loa.  On  the  other  hand,  Dr.  Argyll  Robertson 
has  placed  on  record  a  remarkable  case  of  F.  loa  in 
which  the  parasites,  a  male  and  a  pregnant  female, 
were  removed  from  the  eye.  The  patient's  blood 
was  frequently  examined,  but  no  embryos  were 
found.  I  have  had  opportunities  of  examining 
the  blood  of  other  patients  known  to  be  the 
subject  of  loa  infection,  but  failed  to  find  in  any  of 
them  hajmatozoal  embryos.  Prout  and  Annett, 
Dutton  and  Elliott,  have  been  more  fortunate,  and 
have  encountered  at  least  two  cases  of  loa  infection 
concurring  with  F.  diurna  in  the  blood.  We  do  not 
know  in  what  way  the  embryo  escapes  from  the 
human  body,  nor  do  we  know  anything  about  its 
life-history  outside  the  human  body.  Analogy 
suggests  that  the  embryo  circulates  for  a  time  In 
the  blood  like  F.  nocturna,  from  which,  opportunity 
offering,  it  is  removed  by  some  suctorial  insect  which 
acts  as  intermediary  host. 

Filaria  loa,  as  stated,  is  veiy  active  in  wandering 
about  the  body,  but  it  seems  to  have  a  predilection 
for  the  orbit  and  neighbourhood.  It  comes  and  goes 
tiiere  at  irregular  intervals  of  days,  weeks,  or  months, 
traversing  the  subconjunctival  tissue,  and  moving 
across   the   bridge  of  the   nose   from  one  eye  to 
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the  other.  Warmth  seems  to  solicit  its  presence  near 
the  surface.  The  sexes  appear  to  hunt  each  other 
about ;  at  all  events,  in  Dr.  Argyll  E,obertson's  case 
a  male  worm  was  removed  from  the  eye,  and  not  long 
afterwai-ds  a  female  worm  appeared  about  the  same 
situation  and  was  also  removed.  Blanchard  has 
recorded  a  similar  case. 

The  worm  gives  rise  to  pricking,  itching,  creeping 
sensations  and,  occasionally,  transient  cedematous 
swellings  in  different  parts  of  the  body.  When  it 
appears  under  the  conjunctiva  it  may  cause  a  con- 
siderable amount  of  irritation  and  congestion.  There 
may  be  actual  pain  even,  associated  with  swelling 
and  inability  to  use  the  eye  and,  perhaps,  tumefac- 
tion of  the  eyelids. 

Calabar   swellings.— Under  this  name  Mr. 
Thompstone  describes  certain  fugitive  swellings  which 
in  the  course  of  six  years'  practice  in  Lower  Nigeria  he 
has  encountered  in  three  black  and  in  four  white  men. 
The  swellings,  he  says,  are  "  about  the  size  of  half 
a  goose  egg,  painless,  though  somewhat  hot,  both 
objectively  and  subjectively,  not  pitting  on  pressure, 
and  usually  disappear  in  three  days.     They  come 
suddenly  and  disappear  gradually,  and  occur  in  any 
part  of  the  body."     He  never  saw  in  the  same 
individual  more  than  one  such  swelling  at  a  time, 
but  they  recur  at  irregular  intervals  even  when  the 
subject  is  in  Europe.    Plehn  has  seen  similar  swell- 
ings at  Cameroon.     Indeed,  a  lady,  long  resident 
in  Old  Calabar,  informed  me  that  if  rubbing  or 
scratching  is  not  indulged  in  when  a  loa  appi-oaches 
the  surface  there  will  be  no   swelling,   and  that 
Calabar  swellings   are   produced   by   the  rubbing 
solicited  by  the  irritation  caused  by  F.  loa.  She 
herself  had  a  loa  extracted  from  under  the  skin  over 
the  right  clavicle,  and  spoke  from  personal  experience. 
Mr.  Thompstone  failed  to  find  embryo  filarire  in  his 
patients.    I  had  an  opportunity  of  examining  the 
blood  of  such  a  case  recently,  and  also  failed  to  find 
hfematozoa.     The   character  of  the  swellings  and 
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the  geographical  range  of  this  singular  affection  are 
not  incompatible  with  filarial  infection,  possibly 
with  F.  loa. 

Treatment.— The  negroes  treat  loa  in  two 
ways — either  by  dropping  a  grain  of  common  salt 
into  the  coujiuactival  sac,  which  has  the  effect  of 
driving  the  filaria  away,  for  a  time  at  least ;  or  by 
extracting  it  with  a  sharp  thorn,  or  by  some  other  rude 
surgical  means.  With  proper  instruments  there  is 
no  difficulty  in  removing  the  parasite  from  under 
the  conjunctiva  or  from  the  eyelid — that  is,  if  the 
operator  is  possessed  of  the  requisite  deftness. 
All  that  is  necessary,  on  the  parasite  showing 
itself,  is,  aftei-  cocainising  the  eye,  to  seize  the  con- 
junctiva with  a  pair  of  forceps,  taking  care  to  include 
the  worm  and  the  subconjunctival  connective  tissue 
in  the  grasp  of  the  instrument.  Having  fixed 
the  parasite  in  this  way,  the  conjunctiva  may  be 
snipped  through  with  scissors  ;  when,  with  the  aid 
of  another  pair  of  forceps,  and  after  releasing  the 
first  pair,  the  pai\asite  may  be  withdrawn.  In  the 
case  of  the  parasite  showing  itself  elsewhere,  I  would 
suggest  that  it  might  be  killed,  as  in  the  case  of  the 
guinea  worm,  by  local  hypodermic  injection  of 
bichloride  of  mercury  solution  (1  in  1,000). 

Filaria  volvulus. 

A  medical  missionary  sent  Prof.  Leuckart  two 
tumours,  the  size  of  a  pigeon's  egg,  which  had  been 
removed,  one  from  the  scalp,  the  other  from  the 
chest,  of  Gold  Coast  negroes.  The  tumours  contained 
several  male  and  female  filariaj,  the  former  6  to  7  cm., 
the  latter  3  to  .3-5  cm.  in  length.  The  worms  were 
coiled  up  in  the  form  of  a  ball,  and  were  bathed  in  a 
fluid  full  of  embryos  resembling  F.  nocturna ;  no 
sheath,  however,  was  visible. 

MM.  Labadie  -  Lagrave  and  J^cguy  describe 
a  nematode  worm  found  in  a  small  tumour 
excised  from  the  arm  of  a  French  soldier  wlio 
had   served    in   Dahomey  some  years  previously. 
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The  worm  occupied,  apparently,  a  lymphatic  vessel, 
and  was  coiled  up  and  embedded  in  a  tunnel  in  a 
circumscribed  mass  of  connective  tissue  about  the 
size  of  a  pigeon's  egg.  It  is  difficult  from  the  de- 
scription to  be  sure  that  the  authors  are  correct  in 
assuming  that  the  parasite  in  question  was  F.  volvulus. 

Prout  (i)rii.  Med.  Jour.,  Jan.  26,  1901)  describes 
two  similar  cases.  In  these  the  verminous  tumours 
were  in  natives  of  Sierra  Leone,  and  were  situated  in 
the  gluteal  region.  Accui-ate  measurements  of  the 
worms  gave  for  the  male,  3  cm.  ;  for  the  female,  4 
cm.  The  male  has  two  unequal  spicules,  four  pairs 
of  caudal,  and  four  pairs  of  anal  papillte.  The 
measurements,  it  will  be  observed,  differ  from  those 
of  Leuckart's  parasites — probably  in  consequence  of 
mutilation  of  the  latter. 
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CHAPTEll  XLI. 

m.    PARASITES  OF  THE  LUNGS. 
ENDEMIC    HiEMOPTYSIS  :    PARAGONIMUS  WESTERMANNI. 

(v.  Distomum  Ringeri,  v.  Distomum  jmlmonale.) 

Oeog^rapliical  distribution. — So  far  as  known, 
endemic  hfemoptysis  is  contined  to  Japan,  Corea,  and 
Formosa.  A  doubtful  case  has  been  reported  by- 
Maxwell  in  Ohangpoo,  Fokien,  China.  In  the  en- 
demic districts  a  notable  percentage  of  the  population 
is  affected.  It  is  not  improbable  that,  as  knowledge 
extend.s,  the  disease  will  be  found  to  exist  in  other 
countries.  Recently  the  parasite  which  gives  rise  to 
this  peculiar  form  of  blood-spitting  has  been  found  in 
the  United  States,  both  in  the  cat  and  in  the  dog. 
It  is  not  at  all  unlikely,  therefore,  that  ere  long  we 
may  hear  of  endemic  htemoptysis  from  America.  The 
Chinese  and  Japanese  are  nowadays  to  be  found  in 
almost  every  land,  and  doubtless  they  carry  with 
them  their  peculiar  parasites — D.  sinense,  D.  crassum, 
and  also  D.  Ringeri. 

Symptoms. — The  subjects  of  endemic  hiemoptysis 
have  a  chronic  cough,  which  is  usually  most  urgent 
in  the  morning  on  rising.  The  fits  of  coughing 
eventuate  in  the  expulsion  of  a  peculiar  rusty  brown, 
pneumonic-like  sputum.  This  sputum  can  be  pro- 
duced at  will  almost  at  any  time,  and  often  in  con- 
siderable quantity.  In  addition  to  the  chronic  cough 
and  the  rusty  expectoration  referred  to,  the  patient 
is  liable  to  irregular  attacks  of  hsemoptysis.  Though 
usually  induced  by  violent  exertion,  occasionally  such 
attacks  come  on  without  apparent  cause.  The 
hiemoptysis  may  be  trilling ;  on  the  other  hand, 
it  may  be  so  profuse  as  to  threaten  life — at  all  events, 
to  cause  intense  anjemia. 


632 


Endemic  Halmoptysis. 


The  sputum. — On  placing  a  minute  poi'tion  of  the 
viscid,  pnenmonic-like  sputum  under  the  microscope, 
its  peculiar  colour  is  found  to  be  due  partly  to  red 
blood  corpuscles,  partly  to  a  crowd  of  dark  brown, 
thick-shelled,  operculated  ova  (Fig.  96).  These  ova 
vary  a  good  deal  in  size  and  shape  ;  they  are  all 


Fig.  90.— Ova  of  Distomum  Rinsevi  in  siintiiin. 


distinctly  oval,  smooth,  double-outlined,  and  measui'e 
from  80  to  100 in  length,  by  40  to  60  |u  in  breadth. 
If  the  sputum  is  shaken  up  in  water,  and  the  water 
be  renewed  from  time  to  time,  in  the  course  of  a 
month  or  six  weeks — longer  or  shorter  according  to 
temperature — a  ciliated  embryo  is  developed  in  each 
ovum.  When  the  ovum  is  mature,  on  placing  it  on  a 
slide  and  exercising  slight  pressure  on  the  cover-glass, 
the  operculum  will  be  forced  back,  and  the  embryo  will 
immediately  emerge  and  at  once  begin  to  swim  and 
gyrate  in  the  water.    Farther  than  this  the  life- 
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history  of  tlie  embryo  lias  not  been  traced  ;  but, 
doubtless,  it  is  continued  in  some  fresh-water  animal, 
through  wliich  it  tinds  its  way  back,  in  a  more  or  less 
direct  way,  to  man. 

Patliolog'icnl  aiiatoiiiy. — On  making  a  section 
of  the  lungs  in  this  disease,  a  larger  or  smaller  number 
of  what  are  known  as  "  burrows "  are  discovered 
scattered  about  this  organ,  particularly  towards  the 
periphery.  These  buirows  consist  of  areas,  some- 
what larger  than  a  filbert, 
of  infiltrated  lung  tissue  in 
which  can  be  seen  a  number 
of  tunnels  filled  with  the 
same  material  that  consti- 
tutes the  characteristic 
sputum,  and  also  containing 
one,  two,  or  more  small  dis- 
tomes.  The  septa  between 
the  tunnels  may  break 
down  and  a  considerable 
cavity  be  thus  produced  ; 
and  as  this  occui-s  in  con- 
nection with  one  of  the 
bronchi,  with  which  the 
tunnels  always  communi- 
cate, it  may  give  rise  to 
the  appearance  of  a  dilated 
bronchus.  One  burrow  may  communicate  with  another. 

When  first  discovered  it  was  supposed  that  D. 
Eingeri  (or  D.  pulmonale,  Leuckart)  was  confined  to 
the  lungs.  Later  investigation  has  shown  that  it 
may  aflfect  the  liver,  peritoneum,  testes,  and  even  the 
brain.  In  tlie  latter  it  forms  a  sort  of  tunnelled 
tumour  similar  to  those  in  the  lungs  ;  and,  by  the 
pressure  or  irritation  proceeding  from  this  tumour, 
may  give  rise  to  a  peculiar  and  ultimately  fatal  form 
of  Jacksonian  epilepsy. 

The  parasite  (Fig.  97).— The  parasite  itself  is 
reddish  brown  in  colour,  thick  and  fleshy,  and  oval 
in  form.    So  tiiick  is  it  that  its  transverse  section  is 
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almost  round.  It  measures  8  to  10  mm.  in  length  by 
4  to  6  mm.  in  breadth,  and  is  covered  with  minute 
spines. 

Diagnosis. — Diagnosis  of  endemic  htemoptysis 
is  at  once  established  by  the  discovery  of  the  charac- 
teristic ova  in  the  almost  equally  characteristic 
sputum.  Rales  and  other  physical  signs  of  lung 
consolidation  are  not  usually  discoverable. 

In  the  case  of  one-sided  convulsions,  or  in  hemi- 
plegic  affections  occurring  in  a  native  of,  or  in  a 
visitor  from,  the  countries  in  which  this  distome  is 
endemic,  the  sputum  should  be  examined  on  the 
chance  of  discovering  evidence  of  the  parasite.  Should 
ova  be  found,  there  is  a  strong  presumption  that 
the  cerebral  trouble  arises  from  distomum  tumour  in 
the  brain. 

Treatment. — Hitherto  no  means  of  expelbng 
this  parasite  from  the  lungs  has  been  discovered.  In 
the  case  of  cerebral  distomiasis  it  might  be  possible 
by  an  operation  to  remove  the  parasite  and  associated 
tumour,  and  thus  afford  a  chance  of  recovery  in  what 
has  hitherto  proved  a  fatal  condition. 

Prophylaxis  in  this,  as  in  so  many  animal 
parasitic  diseases,  principally  lies  in  the  direction  of 
securing  a  pure  water-supply  and  avoiding  all 
uncooked  articles  of  diet  which  might  be  supposed 
to  contain  the  young  parasites. 
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IV.   PARASITES  OP  THE  LIVER. 

DISTOMUM  CONJUNCTUM  ;  D.  SINENSE  ;  PENTASTOMUM 
CONSTRICTUM. 

Disiomum  conjunctum  (Opisthorchis  conjunctus). 

DxsTOMUM  CONJUNCTUM  (Fig.  98,  a,  c)  was  discovered 
by  MacConnell  in  an  East  Indian  in  1874.  It  is 
leaf-shaped,  narrower  in  front  than  behind,  and 
measures  9  to  12  mm.  in  length  by  21  mm.  in 
breadth.  Its  surface  is 
covered  with  minute 
spines.  The  eggs  (Fig. 
98,  b)  are  oval,  opercu- 
lated,  and  measure  34  /j. 
in  length  by  19  jU  in 
breadth.  This  parasite 
inliabits  tbe  bile  ducts, 
which  it  thickens  and 
sacculates.  Apparently 
D.  conjuiiciuia  is  but  of 
slight  importance  patho- 
logically. 

DiSTOMUM  SINENSE 

(Opisthorciiis  sinensis). 

Distomum  sinense  was 
discovered  almost  simul- 
taneously by  MacConnell 
in  India  and  MacGregor 
in  Mauritius,   in  1874. 
It  has  been  found  in  many  Eastern  countries, 
cluding  India,  Mauritius,  Japan,  Corea,  Foi-mosa, 
China,  and  Tonkin.    In  the  last-named  country  it 
appears  to  be  very  common. 

D.  sinense  (Fig.  99)  measures  from  20  to  22  mm. 
m  length;   it  is  oblong,     narrow,   and  somewhat 


FiS.  OS. — Di.stomuin  conjunctum. 
(t,  Natural  eizc  ;  !),  ovuiii  ;  c,  iiiaBiiilled. 
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pointed  anteriorly,  reddish  in  colour,  and  almost 
transparent.  The  eggs  (Fig.  99,  h)  are  28  to  30  /x  in 
length  by  16  to  17  ;U  in  breadth,  operculated,  almost 
black   in  colour,  and  contain  a   ciliated  embryo. 


Fig.  99.— Ditftomuin  sinonse. 
u,  Niitinal  size  ;  b,  ovum  ;  c,  magiiinoil. 


Nothing  is  known  of  the  life-history  of  the  parasite 
farther  than  that  it  may  occur  in  some  of  the  lower 
animals— in  the  cat,  for  example.  Probably  its 
immature  stages  are  passed  in  a  mollusc  or  other 
small,  soft-skinned,  fresh-Avater  animal. 
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D.  sinense  inhabits  the  bile  ducts  and  gall-bladder. 
It  dilates  and  thickens  the  biliary  canals,  expanding 
them  in  places  into  cavities  and  diverticula  as  large 
as  a  filbert.  In  these  cavities  vast  numbers  of 
parasites  are  sometimes  found.  The  diverticula 
communicate  with  the  bile  ducts,  along  which  the 
ova  of  the  parasites,  and  sometimes  the  parasites 
themselves,  escape  into  the  intestine.  The  affected 
liver  is  enlarged  on  the  whole,  although  the  tissue 
in  the  immediate  neighbourhood  of  the  diseased  bile 
ducts  is  atrophied.  The  spleen,  also,  may  be  hyper- 
trophied,  and  the  intestine  in  a  condition  of  chronic 
catarrh. 

This  parasite,  which  for  long  was  supposed  to  be 
practically  innocuous,  is  now  known  to  be  the  cause 
of  a  serious  disease  of  the  liver  which  may  terminate 
fatally. 

Baelz  discovered  that  in  certain  low-lying,  un- 
hygienic villages  in  Japan  this  helminthiasis  was 
exceedingly  common,  quite  20  per  cent,  of  the  in- 
habitants laeing  affected.  When  the  infection  is  severe 
the  liver  becomes  enlarged,  and  chronic  diarrhoea,  with 
recurring  attacks  of  jaundice,  sets  in.  Later,  anasarca 
appears,  and  gradually  a  cachexia  resembling  that 
of  sheep-rot  is  established,  which,  in  the  course  of 
several  years,  may  prove  fatal. 

It  would  be  well  to  bear  this  parasite  in  mind 
in  approaching  the  diagnosis  of  obscure  hepatic 
disease,  associated  with  diarrhoea  and  jaundice,  in 
patients  from  the  East.  It  is  just  possible  that  the 
discovery  of  the  ova  in  the  stools  might  guide  to  a 
correct  diagnosis. 

Pentastomum  constrictum  {Poroce-phalus  constrictns, 
Linguatula  constricta). 
This,  which  is  probably  a  formidable  parasite, 
has  now  been  found  a  number  of  times  encysted  in 
the  liver,  and  occasionally  in  the  lungs,  of  African 
negroes.  It  appears  to  give  rise  to  a  considerable 
amount  of  irritation,  perhaps  to  peritonitis  and  to 


I 


638  Pentastomum  Constrictum. 


pneumonia.  Nothing  is  known  as  to  Low  man 
becomes  infected  with  the  parasite,  of  whicli  the 
larval  form  alone  has  been  recognised  (Fig.  100). 
This  is  of  a  milky  white  colour,  from  1  to  1-'-  inch 
in  length,  cylindrical,  flattened  on  the  ventral  surface, 
ringed,  rounded  anteriorly,  and  terminating  posteriorly 
in  a  blunt  cone.  The  anterior  end  is  provided  with 
two  pairs  of  hooks  arranged  on  each  .side  of  the 


Fi".  100.— Pentastomum  constrictum.       Fig.   101.  —  reiitastomnm  cnn- 
(Aitken  )  strictuiii  encysted  in  tlie 

^  liver.  {Aitkeii.) 


pit  like  mouth.  The  posterior  aspect  of  the  rings, 
twenty-three  in  number,  carries  a  number  of  minute 
spinous  projections.  The  parasites,  surrouiided  by 
their  integumental  exuvia;,  are  each  coiled  up 
in  a  cyst-like  pouch,  and  scattered  through  the  sub- 
stance of  the  liver  (Fig.  101),  or  projecting  as  nodides 
on  the  surface  of  the  gland.  Aitken  gives  a  very 
complete  account  of  a  case  of  a  negro  in  whom 
the  pentastomum  seemed  to  be  tlie  cause  of  death. 
He  gives  a  drawing  from  another  case  showing  the 
cysts  in  the  liver,  from  the  surface  of  which  one  of 
the  parasites  is  protruding  into  the  peritoneal  cavity. 
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CHAPTER  XLIII. 

V.  INTESTINAL  PARASITES. 

/. — Nematodes. 

Microscopical  examination    of    the  ffeces 
for  ova  of  intestinal  parasites — If  the  faeces 
of  the  natives  of  warm  climates,  and  of  Europeans 
coming   from    warm    climates,    are  systematically 
examined  with  the  microscope,  in  a  large  proportion 
of  cases  they  will  be  found  to  contain  the  ova  of 
one  or  other  of    three  species  of   nematode  worms 
— Ascaris    lumbricoicles,    Trichoceplmhis  trichimus 
(T.  dispar),  and  Tlmcinaria  duodenalis  (Ankylostomum 
duodenale).    The  ova   of   the   tapeworms    and  of 
the    common    threadworm  {Oxyurus  vermicularis) 
are  rarely  found  in  the  stools,  as  these  parasites  do 
not,  as  a  rule,  part  with  their  ova  until  the  joints 
of  the  former,  or  the  entire  body  of  the  latter,  have 
left  the  alimentary  canal ;  but  as  the  three  nematodes 
first  mentioned  pass  their  eggs  directly  into  the  bowel, 
these  eggs  habitually  appear  in  the  fteces,  and  con- 
stitute unequivocal  evidence  of  the  presence  of  their 
respective  parental   forms.    Occasionally  the  ova  of 
the  rarer  hepatic  and   intestinal  parasites— such  as 
Bdharzia  luematohia,  Bistoinum  sinense,  Distomum 
crassum,  Distoymmi  hepaticum,  and  one  or  two  still 
rarer  helminths  are  encountered  ;  as  these,  with  the 
exception  of  bilharzia,  are  very  rare,  from  a  practical 
point  of  view  they  may  be  disregarded.  Without 
large  experience  the  ova  of  the  rarer  parasites  cannot 
be  identified  off-hand  ;  but  if  the  practitioner  has 
learned  to   recognise  those  of  tlie   three  common 
species,  he  will  at  once  know  when  he  conies  across 
the  ova  of  any  of  the  rarer  species  and,  on  referring 
to  some  special  work  on  helminthology,  will  have 
little  difficulty  in  an  iving  at  a  correct  diagnosis. 
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The  microscopic   examination  of  faeces  for  ova, 
though   somewhat  disagreeable,  is   by  no  means  a 
difficult  matter.    All  that  is  necessary,  by  way  of 
preparation,  is  to  place  on  the  slip  a  minute  portion 
of  the  suspected  fa3ces— about  the  size  of  a  hemp  seed 
—and  then  to  apply  the  cover-glass,  gently  gliding  it 
over  the  slip  so  as  to  spread  out  the  mass  in  a  thin, 
fairly  uniform,  and  transparent  layer.    If  the  bit  of 
fffices  prove  too  consistent,  a  little  water  may  be 
added  so  as  to  soften  it.    If  the  stools  are  loose  and 
watery,  the  sediment  should  be  taken  up  with  a 
pipette  and  examined.    It  is  well  to  make  two  or 
three  preparations.     The   microscopic  examination 
must,  in  the  first  instance,  be  made  with  a  low  power 
—an  inch,  or  better,  a  half-inch  objective.  Search 
must  be  made  in  every  part  of  the  slide,  and  every 
suspicious  body  carefully  scrutinised,  a  higher  power 
being  used  if  necessary.   A  very  little  practice  suffices 
for  the  identification   not  only  of  ova  but  of  the 
species  of  parasite  to  which  the  ova  belong. 

The  points  to  be  attended  to  in  the  diagnosis  of  ova 
are  size,  shape,  colour,  thickness,  roughness,  smooth- 
ness, and  markings  on  the  surface  of  the  shell ;  the 
presence  or  otherwise  of  yolk  spheres,  of  a  differentiated 
embryo,  or,  in  the  case  of  the  tsenise,  of  the  three 
pairs  of  embryonic  booklets  ;  the  existence  of  an 
operculum  in  the  case  of  certain  distomes  and  of 
bothriocephalus.  The  ova  of  the  same  species  of 
parasite  vary  but  slightly,  and  are  in  every  instance 
sufficiently  stable  and  definite  for  correct  diagnosis. 

Ova  of  Trichocephalus  dispar  (Fig.  102,  «).— Of  the 
three  common  nematodes  mentioned — Trichocephalus 
dispar,  Ascaris  lumhricoides,  and  Ankylostomum  duo- 
denale— the  ova  of  the  first  are  those  most  frequently 
met  with.  They  occur  sometimes  in  enormous  numbers, 
as  many  as  six  or  eight  specimens  being  visible  in  one 
field  of  an  inch  objective.  They  form  rather  a  stnkmg 
object  under  the  microscope.  They  are  oval,  measuring 
from  56  by  24  ^  to  36  ^  by  26  ^i,  the  ends  of  the  long 
axis  of  the  oval  being  slightly  pointed  and  tipped  with 
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a  little  shining  projection  or  plug.  Their  general 
appearance  suggests  an  elongated  oval  tray,  the  pro- 
jections at  the  poles  of  the  ovum  representing  the 
handles  of  the  tray.  They  are  dark  brown  in  colour, 
sharply  defined,  double  outlined,  and  contain  no 
differentiated  embryo. 

The  ova  of  Ascaris  lumbricoides  (Fig.  102,  b)  are 
considerably  larger  (60  to  75  by  36  to  55  yu)  than 
those  of  Trichocephalus  dispar  {¥ig.  102,  a).  They  are 
also,  as  a  rule,  more  spherical  or,  rather,  more  broadly 
oval ;  occasionally  they  are  almost  barrel-shaped. 
Like  those  of  trichocephalus,  they  are  dark  brown  in 


Fig.  102.— Ova  of— a,  Ti-ichocephalus  dispar  ;  6,  Ascaris  Iniiibricoides 
c,  Anljylnstojiium  duodenale.  (Sonsino.) 

colour  from  bile  staining,  but  they  are  much  less 
sharply  and  smoothly  defined,  possessing  a  coarse 
thick  shell  which  is  roughened  by  many  warty  ex- 
crescences. The  yolk  contents  are  not  always  easily 
made  out,  nor,  when  made  out,  can  any  sign  of 
embryo  or  segmentation  be  discovered.  " 

A  point  of  practical  importance  to  be  attended 
to  lies  in  the  circumstance  that  the  rough  outer 
layer  on  the  shell  of  the  ovum  of  ascaris"  is  very 
easily  detached,  leaving  the  egg  with  a  sharp,  smooth 
outline  suggestive  of  some  otiier  species  of  parasite. 
Therefore,  to  obviate  this,  in  mounting  frecea  it  is 
well  to  avoid  too  much  gliding  of  the  cover-glass 
over  the  slip, 

The  ova  of  Ankylostomum  duodenale  (Fig.  1 02,  c) 
contrast   veiy  markedly  with  both  the  foregoing, 
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particularly  in  the  matter  of  colour.  Trichocephalus 
and  ascaris  ova  are  invariably  dark  and  bile-stained  ; 
those  of  the  ankylostomum  are  beautifully  clear  and 
transparent.  They  measure  5 5  ^  to  6 5  ^  by  3 2  ^  to  43  /j ; 
have  a  regular,  somewhat  elongated  oval  form,  with 
a  delicate,  smooth,  transparent  shell,  through  which 
two  or  four  light  grey  yolk  segments  can  be  distinctly 
seen.  It  is  well  to  search  for  these  ova  soon  after 
the  fteces  have  been  passed  ;  otherwise,  owing  to  the 
rapidity  with  which,  in  favourable  circumstances, 
development  proceeds,  the  embryo  may  have  quitted 
the  shell  and  the  egg  be  no  longer  visible. 

TRICHOCEPHALUS    TRICHIMUS    (t.  DISPAR). 

Trichocephalus  dispar,  the  whip-worm,  lives  prin- 
cipally in  the  caecum.     In   many  countries  it  is 
present  in  more  than  half  the  population.    It  is 
believed  to  maintain  its  position  by  transfixing,  pin 
fashion,  Avith  its  long  slender  neck  a  superficial  fold 
of  the  mucous  membrane.    According  to  Powell,  the 
females  very  much  preponderate,  the  proportion  to 
males  being  as  466  to  1.    Except  that  the  prac- 
titioner should  be  familiar  with  the  appearance  of 
its  eggs  in  the  stool,  so  that  he  may  be  able  to  dis- 
tinguish them  from  those  of  ascaris,  of  ankylostomum, 
and  of  other  parasites,  its  presence  is  of  no  practical 
moment.    So  far  as  known,  it  gives  rise  to  no  serious 
pathological  lesion  ;  a  fortunate  circumstance,  seeing 
that  hitherto  it  has  been  found  impossible,  with  any 
degree  of  certainty,  to  dislodge  it  by  anthelmintics. 

ASCARIS  LUMBEICOIDES. 

Though  not  quite  so  common  in  tropical  countries 
as  trichocephalus,  the  ascaris  is  nevertheless  very 
common  indeed,  especially  in  children,  who  often  har- 
bour these  loathsome  creatures  iu  enormous  numbers 
 in  dozens,  or  even  in  hundreds.  In  those  coun- 
tries, at  one  time  or  another,  nearly  every  child  gets 
them  ;  so  much  so  that,  wdien  doubt  exists  about  the 
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nature  of  some  obscure  affection,  a  dose  or  two  of 
santonin  often  produces  results  which  will  seem  to 
justify  a  diagnosis  of  "  worms,"  and,  for  the  time 
being  perhaps,  satisfy  an  anxious  mother. 

Mode  of  inrcctioii. — The  reason  for  the  great 
frequency  of  Ascaris  lumbricoides  in  tropical  countries 
is  probably  twofold— the  warmth  of  the  climate,  and 
the  habits  of  the  people  with  regard  to  the  disposal 
of  night-soil.  In  the  ffeces  the  ova  exhibit  no  trace 
of  segmentation  or  of  differentiated  embryo  j  but  if 
placed   in  water,  or  kept  moist  and  in  a  warm 

place,  in  the  course  of  from  five  or  six  months  

—longer  or  shorter  according  to  temperature — the 
embryo  is  developed,  and  can  be  seen  coiled  up  and 
moving  about  inside  the  egg-shell.    If  such  an  egg 
is  accidentally  or  intentionally  swallowed,  on  arrival 
in  the  stomach  the.  shell  is  dissolved  away  and  the 
contained  embryo  is  set  free.    In  a  month  it  grows 
into  a  sexually  mature  animal,  and,   if  both  sexes 
are  present,  eggs  in  countless  numbers  are  soon  pro- 
duced and  appear  in  the  fajces.    Desiccation  of  the 
egg  at  atmospheric  temperatures   does  not  destroy 
the  embryo,  which  will  quickly  revive  on  becoming 
moistened.    In  many  warm  countries  night-soil  is 
the  favourite  fertiliser,  and  is  regularly  preserved 
and  spread  upon  the  fields.    In  this  way  the  ova  of 
ascans  obtain  an  opportunity  of  maturing,  and  thus 
too,  they  have  an  opportunity  of  being  swallowed 
by  man.    They  may  also  be  washed  into  drinkincr 
water ;  or,  becoming  desiccated  'on  the  dryin^^  up  of 
the  fields,  be  blown  about  as  dust  ;   or  they  may 
become  attached  to  fruit  or  vegetables.    In  one  of 
these,  or  in  similar  ways,  they  finally  reach  the 
human  stomach  and  there  attain  maturity. 

Symptoms. — In  many  instances  the  ascaris  gives 
rise  to  no  very  noticeable  symptom  ;  in  other  instances 
It  IS  to  be  credited  with  a  number  of  ill-defined 
gastric  and  perhaps  nervous  troubles— capricious  ap- 
petite, foul  breath,  restless  sleep,  peevishness,  vague 
abdominal  pains,  nausea,  and  .so  forth.  Sometimes 
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the  worms  get  into  the  storaacli  and  are  vomited, 
theiv  appearance  giving  rise  to  no  inconsiderable 
alarm     They  may  even  creep  up  the  cesophagus  and 
into  the  mouth,  or  out  by  the  nostrils.    Cases  are  on 
record  in  which  they  caused  suflbcation  by  w,andermg, 
in  this  way,  into  the  rima  glottidis.    They  have  also 
been  known  to  enter  the  bile  ducts  and  give  rise  to 
jaundice  ;  to  penetrate  the  intestinal  wall  and  escape 
into  the  peritoneum,  causing  peritonitis  ;  or  to  bur- 
row into  the  abdominal  walls  and  cause  abscess. 
Fortunately  these  accidents  are  of  rare  occurrence; 
their  possibility,  however,  should  be  borne  m  mmd, 
and  apart  from  other  obvious  considerations,  ought  to 
make  us  endeavour  to  rid  patients  of  these  trouble- 
some guests  as  soon  as  possible.    With  this  object  m 
view  it  was  my  practice  in  China  to  give  my  little 
patients,  as  a  matter  of  routine,  a  few  doses  of 
santonin  twice  a  year  ;  very  often  the  precaution  re- 
ceived its  justification  by  the  appearance  m  the  stools 
•  of  one  or  more  ascarides. 

Adults,  especially  young  adults,  although  to  a 
much  smaller  degree  than  children,  are  liable  to  en- 
tertain these  verminous  visitors.    Sometimes  certain 
obscure  dyspeptic  symptoms  in  grown-up  people  will 
resist  all  treatment  until  three  or  four  grains  of 
santonin  and  a  purgative  have  been  administered  i 
had  a  patient  once  who  for  a  long  time  had  been 
troubled  with  unaccountable  nausea.    One  day,  while 
he  was  sitting  at  breakfast,  the  feeling  of  sickness 
came  on  with  unusual  intensity.    He  had  to  leave 
the  table,  and,  after  one  or  two  retching  efiorts, 
brought  up  an  Ascaris  lumbricoides.     Atter  tins  Jie 
was  no  more  troubled  with  nausea.    It  is  well,_  there- 
fore when  puzzled  over  some  obscure  dyspeptic  con- 
dition in  tropical  patients,  to  bear  the  ascaris  in  mmd. 
If  for  some  reason,  it  is  undesirable  to  give  santonin 
unnecessarily,  the  stools  ought^first  to  be  examined 
with  the  microscope.    If  ova  (Fig.  102,  h)  are  found, 
a  dose  or  two  of  santonin  may  clear  up  diagnosis 
'and  cure  the  patient ;   if  no  ova  are  found,  the 
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drug  may  be  withheld  and  the  idea  of  asearides 
abandoned. 

Treatiuoiit. — The  ascaris  is  readily  expelled  by 
a  few  grains  of  santonin.  The  dose  is  from  half  a 
grain  to  one  grain  for  a  child,  three  to  four  grains  for 
an  adult.  A  good  plan  of  giving  the  drug  is  to 
prescribe  three  such  doses  on  successive  nights,  the 
hrst  and  last  dose  to  be  followed  by  castor  oil  next 
morning.  Patients,  or  mothers,  ought  to  be  warned 
about  the  peculiar  effect  santonin  has  on  the  urine 
and  sometimes  on  the  vision.  I  have  only  once  seen 
any  bad  effects  ;  in  this  instance  a  peculiar  sort  of 
intoxication,  attended  with  delirium,  which  did  not 
quite  pass  away  for  several  days,  followed  its 
exhibition. 

UNCINARIA    DUODENAL  IS  (aNKYLOSTOMUM  DUODEJSrALE) 
AND  ANKYLOSTOMIASIS. 

Ascaris  lumhricoides,  though  an  unpleasant  para- 
site, cannot  be  considered  a  dangerous  one,  unless  in 
very  exceptional  circumstances.  It  is  otherwise 
with  the  ankylostoraum  (sometimes  called  Uncvnaria 
duodenalis,  Dochmius  duodenalis)  which,  in  many 
countries,  on  account  of  the  dangerous  cachexia, 
called  ankylostomiasis,  it  gives  rise  to,  amounts  to  a 
positive  curse. 

rVoinciiclatiii'c. — The  form  of  endemic  anaemia 
with  which  this  parasite  is  associated  is  of  so  marked 
a  character  that  it  has  received  a  variety  of  dis- 
tinctive names.  Thus,  in  the  French  West  Indies, 
severe  ankylostomiasis  is  known  as  cachexie  aqueuse  ; 
sometimes  as  malcceur,  or  an  mal  d'estomac  des  negres  ; 
in  Colombia  it  is  called  tuntun,  the  sufferers  being 
known  as  timientos ;  in  Brazil  it  has  been  called 
ojjpilaiio,  opikifao,  and  canga^o ;  in  Europe  it  is 
sometimes  known  as  "  miners'  aniumia,"  or  "  tunnel 
disease,"  the  latter  in  allusion  to  the  notorious  Saint 
Crothard  epidemic  ;  the  form  occurring  in  Egypt  is 
spoken  of  as  Egyptian  chlorosis  ;  in  Ceylon  it  has  been 
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called  "beriberi";  and,  doubtless,  elsewhere  there 
are  local  names  for  this  peculiar  verminous  anajmia. 

Oeogi-aplkical  distribution.— Since  its  dis- 
covery by  Dubini  in  1838,  the  ankylostomum  has 
been  found  so  widely  diffused  that  it  may  be  said 
to  occur  in  all  tropical  and  subtropical  countries. 
It  occurs  in  Belgium,  and  has  recently  been 
found  by  Prof.  Haldane  to  be  the  cause  of  an  epidemic 
of  severe  anfemia  in  a  Cornish  mine.  In  northern 
counti'ies  it  is  rare  ;  but  it  is  abundantly  present  in 
the  south  of  Europe,  and  in  the  tropical  and  sub- 
tropical regions  of  Asia  and  America  ;  it  has  been 
ascertained  to  exist  in  North  and  South  Queensland, 
Australia,  and  in  several  of  the  islands  of  the 
Pacific.  So  prevalent  is  it  in  many  parts  of  India 
that,  according  to  Dobson,  quite  75  per  cent,  of  the 
inhabitants  are  affected.  In  Egypt  it  is  found  at 
nearly  every  jwst-viortem  examination ;  and  there  the 
anaemia  it  gives  rise  to  is  one  of  the 
most  common  causes  for  the  re- 
jection of  recruits  in  the  army. 
Thornhill  regarded  its  ravages  in 
Ceylon  as  far  more  serious  than 
\\  |1  those  of  cholera ;  this,  not  on 
IJ  (1    account  of  the  number  of  deaths  it 

causes  directly,  but  on  account  of 
^^n^Z^S^e  the  vast  numbers  affected,  the 
and  female.  (Blan-  chronic  nature  of  the  disease,  and 
'^'"'"^'■^  the  aggregate  mortality,  direct,  and 

especially  indirect,  for  which  it  is  responsible. 

The  parasite  (Fig.  103).— The  normal  habitat 
of  A.  duodenale  is  the  small  intestine  of  man,  par- 
ticularly the  jejunum,  less  so  the  duodenum,  rarely 
the  ileum  or  lower  reaches  of  the  alimentary  canal ; 
very  occasionally  it  is  found  in  the  stomach.  In 
these  situations  it  attaches  itself  by  means  of  its 
powerful  buccal  armature  to  the  mucous  membrane, 
from  the  blood  of  which  it  obtains  a  plentiful  supply 
of  nourishment.  It  is  supposed  to  shift  its  hold 
from  time  to  time,  the  abandoned  bite  continuing  to 
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period.  It  is  said  to  be  very 
it  imbibes,  the  red  corpuscles 


ooze  blood  for  a  sliort 
prodigal  of  the  blood 
passing  through  its 
alimentary  canal 
unchanged,  the 
plasma  alone  being 
utilised. 

The  male  and 
female  ankylostomes 
— present  generally 
in  the  proportion  of 
one  of  the  former 
to  three  of  the  latter 
— do  not  differ  so 
much  in  size  as  is 
the  case  with  many 
of  the  otber  nema- 
todes. The  male 
(Fig.  104)  measures 
from  6  to  11  mm.  in 
length  by  -4  to  -5 
mm.  in  breadth  ;  the 
female  7  to  15  mm. 
in  length  by  1  mm. 
in  breadth.  Both 
sexes  are  cylindrical 
in  form,  white  when 
they  are  alive,  grey 
when  dead,  reddish 
brown  when  full  of 
blood.  In  both  sexes 
the  posterior  end  is 
the  broadest  part, 
whence  the  body  tapers  forwards  to  a  narrow  neck 
ending  in  a  powerfully  armed,  bulging  and  distinct 
mouth  capsule.  The  margin  of  this  remarkable 
organ  is  furnislied  with  four  strong,  claw-like  hooks 
— two  on  each  side  of  tlie  ventral  line,  and  two  conical 
teeth— one  on  each  side  of  the  dorsal  line.  The  tail 
of  the  female  is  conical,  and  ends  in  a  sliort  delicate 


Fig.  104.— Male  Ankylostoiiniiii  iluoUciialc. 
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spine  ;  the  anus  being  subterminal,  and  the  vagina 
opening  on  the  ventral  surface  at  the  commencement 
of  the  posterior  third  of  the  body.  The  tail  of  the 
male  is  provided  with  a  large  umbrella-like,  trilobate 
bursa  possessing  eleven  ribs.  Two  long  and  very 
delicate  spicules  project  from  the  cloaca,  which  opens 
at  the  bottom  of  the  bursa.  Owing  to  the  relative 
positions  of  the  sexual  openings,  the  worms  in  con- 
jugation look  like  the  Greek  y. 

Reijroduction  and  mode  of  infection. — The  female 
ankylostomes  produce  a  prodigious  and  never-ending 
stream  of  eggs  (Fig.  102,  c)  which  pass  out  in  the 
fteces.  As  already  stated,  while  in  the  body  of  the 
host  the  development  of  the  embryo  does  not  advance 
very  far  ;  but  on  leaving  the  human  host  it  proceeds, 
in  suitable  circumstances,  so  rapidly  that  in  one  to 
two  days  a  rhabditiform  embryo  (-2  mm.  by  -014  mm.) 
is  born.  This  minute  organism  is  very  active,  vora- 
ciously devouring  what  organic  matter  it  can  find 
and,  for  a  week,  growing  rapidly  (to  -56  mm.  by 
'  -024  mm.).  During  this  time  it  moults  twice.  After 
the  second  moulting  it  passes  into  a  torpid  condition, 
in-  which  it  ceases  to  eat,  and  growth  is  suspended. 
In  this  state  it  may  live  for  weeks  or  months,  moving 
about  more  or  less  languidly  in  muddy  water,  in 
mud,  or  in  damp  earth.  Should  chance  so  deter- 
mine, it  is  finally  transferred  to  the  human  alimentary 
canal,  either  in  muddy  drinking  water,  or  in  the  mud 
or  dirt  adhering  to  the  hands  or  the  food  dishes  of 
the  agriculturist,  the  brick-maker,  or  other  operative 
engaged  in  handling  the  soil  ;  or,  it  may  be,  in  earth 
deliberately  eaten  by  the  geophagist  and  children. 
Arrived  in  its  final  host,  after  moulting  again  at 
the  end  of  five  weeks  (Leichtenstern)  it  acquires 
sexual  characters  and  the  permanent  adult  form. 

Until  recently  this  was  believed  to  be  the  only 
method  of  infection  with  A.  diiodenaU,  but  Looss 
has  indicated  what  may  turn  out  to  be  another  and 
perhaps  usual  route  by  which  this  parasite  arrives  at 
the  intestinal  canal.    In  making  some  experiments 
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with  "  ciiltui-es "  of  aukylostoma  embryos,  Looss 
inadvertently  allowed  the  culture  to  come  into 
contact  with  his  hand.  This  was  followed  by  redness 
and  irritation  of  the  skin  of  the  part  and,  subsequently, 
by  well-marked  ankylostomiasis,  the  sequence  of 
events  suggesting  that  the  embryos  in  his  cultures 
had  penetrated  the  skin  of  his  hand  and  so  attained 
the  bowel.  Since  that  time  a  similar  experiment  has 
been  made  witli  a  human  leg,  an  houi-  before  amputa- 
tion. Sections  of  the  skin  showed  the  embryos  in 
the  hair  follicles,  and  that  some  had  traversed  the 
hair  papilke  and  lay  in  the  connective  tissue  around 
the  follicles.  Subsequently,  other  experiments  on 
dogs  and  men  seem  to  have  established  the  fact  that 
the  embryos  of  A.  tbiodencde  can  enter  the  skin,  and 
that  they  do  so  as  a  first  step  towards  reaching  the 
intestine.  Bentley's  observations  on  ground  itch 
(p.  659)  favour  the  idea. 

The  duration  of  the  life  of  A.  duodenale  in  the 
intestine  has  not  been  determined  ;  some  state  it  in 
months,  others  in  years  (Sonsino) — one  to  three.  On 
account  of  liability  to  reinfection,  this  point,  Un 
important  one  as  affecting  prognosis,  is  difficult  to 
determine. 

Giles  holds  that  ^.  duodenale  may  become  sexually 
mature  while  outside  the  human  body  and  in  the 
free  state  ;  in  other  words,  that  it  is  heterogenetic, 
an  abundant  supply  of  food  favouring  non-parasitic 
nmltiplication.  His  observations,  at  one  time 
disputed,  are  now  upheld  by  Sand  with  and  other 
observers. 

ANKYLOSTOMIASIS. 

History— Although  Griesinger  had  previously 
shown  that  Egyptian  chlorosis  was  due  to  the  pre- 
sence of  the  aidcylostonmm  in  the  small  intestine, 
and  although  similar  observation.s  had  been  made 
on  negroes  in  America,  it  was  not  until  the  very  fatal 
epidemic  of  anajiuia  among  the  miners  in  the  Saint 
(iothiird  tunnel  (in  IHSU)  had  called   the  attention 
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of  European  observers  to  the  subject,  that  the  im- 
portance of  this  parasite  as  a  pathogenic  agent  began 
to  be  properly  apprehended.  Multiplied  observations 
have  now  shown  that,  although  very  minute,  this 
blood-sucking  parasite,  if  present  in  large  numbers 
and  for  a  length  of  time,  more  especially  if  its  victims 
are  poorly  fed,  is  a  very  dangerous  one  indeed.  The 
constant  drain  of  blood  which  its  presence  entails,  the 
catarrh  arising  from  the  irritation  caused  by  the  wounds 
it  inflicts  on  the  mucous  membrane,  the  consequent 
impairment  of  nutrition,  and,  possibly,  as  has  been 
suggested,  the  absorption  of  some  hsemolytic  toxin — 
the  product  of  the  parasite— give  rise  to  a  grave 
cachexia,  disqualifying  to  a  greater  or  lesser  extent 
the  subject  of  it  for  work,  and,  not  unfrequently, 
leading  to  a  fatal  issue.  It  is  now  recognised  that 
many  of  the  cases  that  were  formerly  regarded  and 
diagnosed  as  "tropical  antemia "  ai-e  cases  of 
ankylostomiasis. 

Its  iiuportancc. — It  is  not  in  every  instance 
in  which  the  ankylostomum  is  present  that  con- 
sequences so  serious  ensue.  There  may  be  dozens 
of  ankylostomes  in  the  intestine  without  any  appreci- 
able anEsmia,  or,  indeed,'  symptoms  of  any  description 
whatever.  Grave  symptoms  are  the  exception.  One 
must  be  careful,  therefore,  to  avoid  concluding  that 
the  ankylostomum  is  the  cause  of  every  pathological 
condition  with  which  it  may  chance  to  concur. 

On  the  other  hand,  many  inhabitants  of  tropical 
and  subtropical  countries  are  in  a  state  of  chronic 
starvation.  Living  on  coarse,  bulky,  innutritious 
food,  they  are  pi-one  to  dilatation  of  the  stomach  and 
dyspeptic  troubles.  In  such,  any  additional  cause  of 
malnutrition,  as  a  swarm  of  ankylostomes,  and  a  daily 
though  perhaps  small  loss  of  blood,  may  be  sufficient 
to  turn  the  scale  against  them.  In  those  countries,  as 
elsewhere,  there  are  many  who  live  just  on  the  border- 
land between  health  and  disease  ;  to  such  the  ankylo- 
stomum may  prove  the  last  straw  that  breaks  the 
camel's  back. 
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It  may  be  that  in  some  individuals  with  special 
susceptibility,  some  toxin  developed  by  the  parasite, 
just  as  in  certain  cases  of  Bothriocephalus  latus 
infection,  produces  a  special  type  of  anaemia. 

It  is  evident  that  as  a  complication  in  typhoid,  in 
kidney  disease,  in  dysentery,  in  malaria,  in  fact  in  any 
chronic  or  exhausting  disease,  the  importance  of  this 
anaemia-producing  parasite  cannot  be  ignored. 

The  practitioner  in  the  tropics,  therefore,  must  be 
constantly  on  the  outlook  in  all  cases  of  anasmia,  of 
dyspepsia,  and  of  debilitated  conditions  generally, 
for  the  ankylostomum.  He  must  bear  in  mind  that 
this  parasite,  as  will  be  presently  pointed  out,  if  per- 
mitted to  remain  in  the  intestine  for  a  length  of  time, 
may  be  the  cause,  not  only  of  remediable  anaemia,  but 
of  anaemia-produced  degenerations  of  various  organs 
from  which  recovery  is  impossible.  On  this  account, 
also,  its  early  recognition  becomes  a  matter  of  the 
tirst  importance. 

Further,  ankylostomiasis  is  an  important  disease 
from  the  standpoint  of  the  employer  of  native  labour. 
The  invaliding  and  inefficiency  which  it  causes  among 
coolies,  not  to  mention  the  deaths,  are  of  ten  financially 
a^  serious  matter  to  the  planter  and  the  mine-owner. 
To  them,  any  wisely  dii-ected  expense  or  trouble  under- 
taken for  the  treating  and  controlling  of  this  hehnin- 
thiasis  will  be  abundantly  repaid  by  the  increased 
efficiency  of  the  labourer. 

Symptoms — The  essential  symptoms  of  ankylos- 
tomiasis are  those  of  a  progressive  anaemia ;  an  anjemia 
which  is  generally  associated  with  dyspeptic  trouble, 
but  which,  in  uncomplicated  cases,  is  not  associated 
with  wasting.  If  the  progress  of  a  case  be  unchecked, 
serous  effusions  in  different  organs  and  fatty  degenera- 
tion of  the  heart  ensue,  and  death  maj  occur  from 
syncope  or  from  intercurrent  conjplication. 

One  of  the  earliest  symptoms  of  an  extensive 
ankylostomum  invasion  is  pain  or  uneasiness  in  the 
epigastrium.  This  is  generally  increased  Ijy  pressure, 
but,  for  the  time,  may  be  relieved  by  food.  The 
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appetite,  somebiiues  defective,  is  luoro  often  ravenous  ; 
but  its  gratification  is  apt  to  give  rise  to  dyspeptic 
trouble  of  various  kinds,  to  colic,  to  borborygmus, 
and    perhaps  to  diarrhoja  of   imperfectly  -  digested 
food.  Constipation  may  be  present  in  some  instances, 
irregularity  of  the  bowels  in  others.     The  taste  may 
be  perverted,  some  patients  exhibiting  and  persistently 
gratifying  an  unnatural  craving  for  such  things  as 
earth,  mud,  lime — what  is  called  pica  or  geophagy. 
The  stools  sometimes,  though  rarely,  have  a  reddish 
brown  tinge  from  admixture  of  half-digested  blood. 
Sometimes  they  may  contain  small  flakes  of  blood- 
tinged  mucus.     Pure  blood  is  rarely  passed.  An 
extensive  hajmorrhage,  unless   there  be  concurrent 
colitis,  is  still  more  rare,  although,  fost  mortem,  con- 
siderable quantities  of  blood  may  be  found  in  the 
small  intestine.    Fever  of  an  irregular,  intermitting, 
or  even  of  a  sub-continued  type,  is  common.    On  the 
other  hand,  the  temperature  may  be  constantly  sub- 
normal.   Or  the^  conditions  may  alternate.    After  a 
longer  or  shorter  time,  symptoms  of  profound  anemia 
gradually  disclose  themselves.    The  mucous  surfaces 
and  the  skin  become  pallid,  the  face  is  puffy,  and  the 
feet  and  ankles  are  swollen.     All  the  subjective 
symptoms  of  a  definite  anjemia  now  become  more  and 
more  apparent ;  there  is  lassitude,  breathlessness,  pal- 
pitations, tinnitus,  vertigo,  dimness  of  sight,  mental 
apathy  and  depression,  liability  to  syncope,  and  so 
forth.    The  circulation  is  irritable,  and  hsemic  bruits 
can  be  heard  over  the  heart  and  larger  blood-vessels. 
Ophthalmoscopic   examination    may   reveal  retinal 
haemorrhages. 

From  some  of  these  symptoms,  were  it  not  that 
with  the  advancing  anaemia  there  is  no  loss  of  weight, 
one  might  be  led  to  suspect  the  possibility  of  tuber- 
culous or  cancerous  disease  or  of  Bright's  disease. 
So  far  from  losing  weight,  the  patient  may  appear  quite 
plump  and,  though  hiVMiiocytometric  estimates  testify 
to  a  slow  and  steady  fall  in  the  corpuscular  richness  of 
the  blood  until  the  lowest  limit  compatible  with  life 
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is  reached,  there  is  no  true  poikilocytosis  as  in  idio- 
pathic pernicious  antemia,  no  excessive  leucocytosis 
as  in  leucocythsemia,  and  not  necessarily  any  enlarge- 
ment of  lymphatic  glands,  liver,  or  spleen.  There 
is  generally  a  marked  eosinophilia.  The  depression 
in  the  htemoglobin  value  of  the  corpuscles  is  consider- 
ably greater  than  the  fall  in  their  numbers. 

The  rate  of  progress  is  very  different  in  different 
cases.  In  a  few  a  high  degree  of  ansemia  may  be 
attained,  and  even  a  fatal  issue  ensue  within  a  few 
weeks  or  months  of  the  appearance  of  the  first 
symptoms.  Such  rapid  cases  are  rare ;  moi-e  fre- 
quently the  disease  is  an  exceedingly  chronic  one, 
ebbing,  or  flowing,  or  slowly  progressing  through 
a  long  series  of  years. 

Should  serious  ankylostomiasis  occur  before  pu- 
berty, the  growth  and  development  are  apt  to  be 
delayed  and  stunted. 

Diagriiosis. — Provided  its  presence  be  suspected, 
ankylostomiasis  is  easily  diagnosed.  In  tropical  coun- 
tries, in  patients  coming  from  tropical  countries,  and 
in  miners  who  work  in  very  warm  mines  in  cooler 
climates,  ansemia  without  apparent  cause  should  always 
suggest  a  microscopical  examination  of  the  faeces.  If 
the  ova  (Fig.  102,  c)  of  Ankylostomum  duodenale  are 
discovered,  and  no  other  reason  for  the  anaemia  be 
made  out,  the  joresumption  is  that  the  parasite  is  at 
the  root  of  the  mischief ;  at  all  events,  no  harm  is 
likely  to  result  from  treatment  based  on  this  supposi- 
tion. On  the  other  hand,  if  no  ova  are  found  it 
must  not  be  concluded  that  the  case  is  not  one  of 
ankylostomiasis;  for  it  sometimes  happens  that,  in 
the  later  stages  of  the  disease,  symptoms  will  per- 
sist although  the  parasites  which  caused  them  in  the 
first  instance  have  disappeared  spontaneously,  or  have 
been  got  rid  of  by  treatment.  Permanent  degenera- 
tion of  the  alimentary  canal,  of  the  heart,  liver, 
kidneys,  and  blood-forming  organs  may  remain,  and 
even  prove  fatal,  although  the  ])rimary  cause  is  no 
longer  present.     The  history  of  the  absence  of  other 
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sources  of  aiifemia  is  all  we  may  have  to  go  upon  in 
such  cii'cumstances. 

Ankylostomiasis  is  sometimes  confounded  with 
beriberi,  and  vice  versd.    The  presence  of  paretic  and 
cardiac  symptoms  not  accounted  for  by  the  moderate 
degree  of  aneemia  in  beriberi,  and  their  absence  in 
ankylostomiasis,  suffice  for  diagnosis.    The  antemia 
of  ankylostomiasis  differs  from  that  of  malaria,  inas- 
much as  the  latter  is  accompanied  by  enlargement 
of  the  spleen,  a  sallow  and  perhaps  pigmented  com- 
plexion, an  icteric  tint  of  the  sclera},  occasional  attacks 
of  well-marked  periodic  fever  controlled  by  quinine, 
and,  especially,  the  presence  at  such  times  of  the 
malaria  parasite  in  the  blood.    As   an  additional 
diagnostic  feature,    Eogers   has   pointed   out  that 
whereas  in  malaria  the  loss   of   haemoglobin  is  in 
proportion  to  the  loss  of  red  blood  corpuscles,  in 
ankylostomiasis  it  is  in  excess  of  this.    Of  course, 
ankylostomiasis  and  malarial  cachexia  may  concur, 
•  and  often  do  concur,  in  the  same  individual. 

Some  idea  of  the  intensity  of  the  affection  may 
be  got  from  an  enumeration  of  the  eggs  in  a  given 
quantity  of  fseces  ;  according  to  Grassi  and  Parona, 
150  to  180  eggs  per  cubic  centigramme  indicate  an 
infection  of  about  a  thousand  worms,  male  and  female. 

Patliologtcal  anatomy  and  patliologj.— 
As  already  mentioned,  the  bodies  of  the  victims  of 
ankylostomiasis  are  not  wasted  ;  on  the  contrary,  there 
is  plenty  of  fat  in  the  usual  situations.  The  appear- 
ance of  plumpness  is  further  increased  by  a  greater 
or  lesser  amount  of  general  oedema.  There  may  be 
effusions  in  one  or  more  of  the  serous  cavities.  All 
the  organs  are  ana3mic.  The  heart  is  dilated  and 
flabby,  its  muscular  tissue  being  in  a  state  of  pro- 
nounced fatty  degeneration.  The  liver,  also,  is  fatty, 
and  so  are  the  kidneys. 

If  the  post-mortem  examination  be  made  within 
an  hour  or  two  of  death,  the  ankylostomes,  in 
numbers  ranging-  from  a  few  dozens  up  to  many 
hundreds,  will   be   found   still   attached   by  their 
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mouths  to  the  mucous  surfaces  of  the  lower  part 
of  the  duodenum,  the  jejunum  and,  perhaps,  of 
the  upper  part  of  the  ileum;  but  if  the  examina- 
tion has  been  delayed  for  some  hours,  the  parasites 
will  have  dropped  their  hold,  and  are  then  to  be 
found  lying  in  the  mucus  coating  the  inner  surface 
of  the  bowel.  Many  small  extravasations  of  blood 
— some  fresh,  others  of  long  standing — are  seen  in 
the  mucous  membrane,  a  minute  wound  in  the  centre 
of  each  extravasation  representing  the  point  at  which 
the  parasite  had  been  attached.  Sometimes  blood- 
filled  cavities,  as  large  as  filberts,  are  found  in  the 
mucosa  ;  each  cavity  enclosing  one  or  two  worms  and, 
probably,  communicating  by  means  of  a  small  hole 
with  the  interior  of  the  intestine.  Old  extravasations 
are  indicated  by  punctiform  pigmentations.  There 
may  be  evidence,  in  the  shape  of  vesiculations  and 
thickening  of  the  mucosa,  of  a  greater  or  lesser  degree 
of  catarrh.  Occasionally,  streaks  or  large  clots  of 
blo^)d  are  found  in  the  lumen  of  the  bowel. 

Daniels  and  others  report  that  microscopic  exami- 
nation of  the  liver  and  kidneys  shows  the  presence, 
within  the  cells  of  the  parenchyma,  of  grains  of  yellow 
pigment  having  the  reactions  of  hiematoidin ;  indicat- 
ing an  intravascular  blood  destruction,  such  as  occurs 
in  pernicious  ansemia  and  other  diseases  in  which  ex- 
cessive haemolysis  is  a  feature.  On  this  account,  and 
also  because  he  finds  granules  of  a  ferrous  nature  in 
the  liver  cells,  Daniels  concludes  that  the  auEemia 
in  ankylostomiasis  is,  in  a  measure,  the  result  of 
blood  destruction  within  the  vessels  by  some 
toxic  substance  produced  by  the  parasite  and 
absorbed  from  the  bowel.  These  results  have 
not  been  confirmed  by  all  other  observers; 
on  the  contrary,  the  late  Dr.  Beaven  Rake 
concluded,  from  careful  estimates  of  the  amount  of 
iron  in  the  livers  of  five  cases  of  ankylostomiasis, 
that  in  this  disease  the  hepatic  iron  is  below  the 
normal  average,  and  tliat  the  anaemia  is  entirely  owing 
to  the  direct  aljstraction  of  blood  by  the  parasites, 
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Jii'urthei-  observations  are  necessary  before  this  ques 
tion  can  be  decided. 

Treatment.— Jl^a^e fern. — Until  the  introduction 
of  thymol  by  Bozzolo  in  1880,  extract  of  male  fern 
was  the  anthelmintic  usually  employed  in  ankylos- 
tomiasis. Male  fern  has  still  its  advocates.^  It 
may  be  used  where  thymol  fails — an  occasional 
occurrence. 

Thymol. — Before  the  administration  of  thymol  the 
patient  should  be  put  on  liquid  diet  for  a  day  or  two, 
and  have  the  bowels  well  cleared  out  by  an  aperient. 
In  the  morning,  and  following  the  action  of  the 
aperient,  three  or  four  ten-  to  thirty-grain  doses  of 
well  triturated  thymol,  in  cachets,  in  capsules,  or  in 
emulsion,  are  given  on  an  empty  stomach  at  intervals 
of  an  hour.  If  the  bowels  do  not  open  spontaneously 
within  four  or  five  hours  of  the  last  dose  another 
aperient  dose  should  be  given.  Usually,  by  this 
treatment  many  ankylostomes  are  expelled  and  may 
.be  found  in  the"  motions.  One  such  course  of  thymol 
may  sutfice  ;  but  it  is  well,  after  a  week  has  elapsed, 
again  to  examine  the  stools  microscopically,  and,  if  it 
be  found  that  ova  are  still  being  passed,  to  repeat 
the  course  of  thymol  once  or  often er. 

Certain  precautions  have  to  be  observed  in  em- 
ploying this  drug.  At  times  it  gives  rise  to  a  very 
unpleasant  form  of  intoxication— vertigo,  excitement, 
etc.,  and  the  urine  may  become  dark,  as  in  carbolic 
acid  poisoning.  It  is  advisable  therefore  for  the 
patient,  while  taking  the  drug,  to  keep  his  bed  and  to 
lie  down  for  several  hours  after  the  last  dose.  Thymol 
is  very  insoluble  in  water,  and  is  therefore,  in  ordinary 
circumstances,  not  readily  absorbed  in  poisonous  quan- 
tities ;  should,  however,  the  patient,  while  thymol  is 
present  in  the  stomach,  partake  of  any  alcoholic 
drink,  there  is  considerable  risk  of  poisoning  ensuing. 
Alcohol,  ether,  glycerine,  turpentine,  chloroform 
and  oils  are  all  solvents  of  thymol,  and  must  there- 
fore be  avoided  when  this  drug  is  being  exhibited. 
Tliornhill  related  an  instance  in  which  a  fatal  result 
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was  brought  about,  apparently,  by  neglect  of  the 
obvious  precautions  suggested  by  these  facts.  A  man 
had  received  thirty  grains  of  thymol  in  water  at  7  a.m. 
"  He  experienced  no  special  symptoms  after  it,  and  at 
9  a.m.  the  nurse  gave  him  a  second  dose  of  thirty 
grains.  As  this  man  was  supplied  with  arrack  as  an 
extra,  and  as  in  such  cases  a  portion  of  the  arrack 
was  usually  given  at  9  a.m.,  the  nurse  gave  it  to  him 
just  after  administering  the  second  dose  of  thymol. 
The  lesult  was  that  intense  collapse  set  in  almost 
at  once,  and,  notwithstanding  all  efforts,  the  man 
died  withm  twenty-four  hours,  the  collapse  mani- 
festly being  due  to  the  arrack  dissolving  the  thymol 
which  was  thus  absorbed."  Thornhill  mentions  two 
additional  fatal  cases  of  thymol  poisoning  occurring 
in  his  experience  ;  other  writers  have  recorded  similar 
fatalities.  For  this  reason,  and  because  it  is  an 
extremely  unpleasant  drug  to  take— sometimes  givino- 
rise  to  severe  burning  in  the  stomach,  throat  and 
gullet,  and,  not  unfrequently,  to  excitement,  giddiness 
famting  and  vomiting— an  equally  efficient  but  safer 
drug  IS  a  desideratum. 

Without  careful  preparation  by  rest  and  judicious 
feeding,  thymol  must  on  no  account  be  used  in 
advanced  cases  of  ankylostomiasis  or  where  pros- 
tration IS  extreme.  It  is  contra-indicated  in 
gastritis,  dysentery,  nephritis,  and  in  active  heart 
disease. 

Other ^drugs.—ThoYnhiW  seemed  to  prefer  male 
tern  to  thymol  as  being  somewhat  less  dangerous, 
less  disagreeable  to  swallow,  and,  possibly,  equally 
if  not  more  efficacious.  When  male  fern  is  o-iven 
the  preparation  of  the  patient,  the  dose,  and  the 
mode  ot  administration  are  the  same  as  for  thymol 
Oil  of  peppermint,  kero.sene  in  thirty-drop  doses,  and 
carbonate  of  guaiacol  have  all  been  suggested  as 
substitutes  for  thymol  and  male  fern ;  as  yet  we  have 
no  report  of  any  extensive  trials  having  been  made  of 
these  drugs. 

Powell  considers  that  betel-nut  chewing  acts  as 
Q  Q 
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a  prophylactic  to  ankylostomiasis,  and  recommends 
supplementing  the  thymol  treatment  by  ounce  doses 
of  powdered  areca  nut. 

Convalesccnce.--T\ie  dieting  of  convalescents  fi'om 
ankylostomum  disease  must,  for  a  time,  Ije  very  care- 
fully conducted.  A  rich,  full  dietary  is  to  be  avoided 
until  the  powers  of  digestion  have  in  a  measure 
become  re-established ;  otherwise,  enteritis  and  diar- 
rhoea may  prove  very  troublesome  and  retard  recovery 
—perhaps  prevent  it  altogether.  Iron  and  arsenic 
are  indicated  as  blood  restorers. 

Propliylaxis.— In  devising  a  system  of  prophy- 
laxis for  ankylostomiasis,  the  fact  that  it  is  by 
means  of  the  fjeces  of  the  already  infected  that  the 
parasite  is   spread  must  be   kept   prominently  m 
view.     Fajcal  contamination  of  the  soil  and  water 
must  therefore  be  prevented.    The  promiscuous  de- 
positing of  fffices  about   huts,  villages,  and  fields 
must  be  interdicted.    Abundant  and  easily  accessible 
privy  accommodation  must  be  provided  in  coolie  lines, 
in  miners'  camps,  in  native  villages,  and  along  the 
highways  of  traffic.    In  the  absence  of  a  more  elabo- 
rate system  of  conservancy,  pits  or  trenches  will  suffice. 
They  may  be  filled  up  with  earth  and  fre.sh  ones  opened 
from  time  to  time.  I  believe  the  Chinese  plan  of  storing 
nightsoil  for   months   in   large,  cemented,  water- 
tight pits  is  a  good  one.    It  is  known  that  if  the  ova 
of"  the  ankylostomum  are  kept  in  pure  ffeces  the 
embryo  is  developed  and  escapes  from  the  egg  m  due 
course  ;  but  it  is  also  known  that,  unless  the  embryo 
be  supplied  with  a  certain  amount  of  air  and  earth,  it 
soon  dies     The  thing  to  be  avoided,  therefore,  is  the 
mixing  of  fresh  fffices  with  earth.    By  the  Chinese 
system,  the  embryos  of  the  ankylostomum  are  kdled 
and,  at  the  same  time,  a  valuable  fertiliser  is  secured 
for  the  agriculturist. 

It  is  manifest  that  in  devising  privies  and  sanitary 
recrulations,  the  habits  of  the  people  they  are  intended 
to"  benefit  must  be  taken  into  account  ;  if  .this  be 
not  attended  to,  if  native  habits  and  prejudices  are 
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ignored,  any  system,  no  matter  how  perfect  it  may 
be  in  theory,  will  fail  in  practice. 

The  water  supply  should  also  Ije  cai-efully  guarded 
from  all  possible  sources  of  ftecal  contamination. 
Drinking  water  should  be  boiled  or  strained.  So  far 
as  possible,  facilities  for  removing  all  earth  and  mud 
from  the  hands  and  dishes  before  food  is  j^artaken  of 
should  also  be  provided  and  their  use  encouraged. 

Badly  contaminated  ground  had  better  be  aban- 
doned. If  this  should  be  found  impracticable,  the  soil 
should  be  turned  over  with  the  jjlough,  or  roasted 
with  grass  fires,  or  treated  in  such  a  manner  that  any 
OA'a  or  embryos  it  may  contain  are  destroyed  or  buried. 
The  systematic  jieriodical  inspection  of  plantation 
coolies  is  to  be  recommended.  At  these  inspections, 
all  subjects  of  ansemia  or  dyspepsia  should  be  put 
aside  for  more  careful  examination ;  if  the  ova  of 
ankylostomes  are  found  in  their  fasces  a  judicious 
dosing  with  thymol  may  avert  serious  disease  in 
the  individual,  and  also  prevent  him  from  becoming 
a  source  of  danger  to  his  companions. 

In  view  of  the  great  danger  to  health  that  exists 
in  certain  countries  from  this  and  similar  parasites, 
the  sanitary  authorities  in  such  places  ought  to  circu- 
late among  the  people,  by  means  of  printed  leaflets  or 
posters,  a  few  simple  directions  for  the  prevention 
of  ankylostomiasis  and  kindred  diseases. 

ANKYLOSTOMUM  DERMATITIS. 

A  form  of  dermatitis  affecting  the  feet  of  coolies 
on  plantations  in  Assam, .in  the  West  Indies,  and 
probably  elsewhere  in  the  tropics,  and  variously  known 
as  ground  itch,  pani-ghao,  water  itch,  water  pox, 
water  sores,  sore  feet  of  coolies,  has  recently  been 
shown  by  Bentley  to  be  due  to  the  penetration  of  the 
skin  by  ankylostoma  embryos.  This  disease  is  of 
much  economic  importance  to  the  planter.  The  soil 
in  the  neighbourhood  of  coolie  lines  is  extensively 
contaminated  by  fjecal  matter.  During  rainy  weather 
the  ankylostoma  ova  in  the  fiscal  materials  are  hatched, 
'.J  2 
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and  the  free  embryos  escape  into,  and  probably 
multiply  in,  the  damp  eartli.  The  bare  feet  of  the 
coolies  are  constantly  soiled  with  this  embryo-laden 
earth,  and  in  this  way  Looss'  experiment  is 
unintentionally  carried  out  on  a  large  scale  m  many 
tropical  plantations.  Dermatitis,  vesiculation,  and 
it  may  be  pustulation  or  even  extensive  ulceration, 
and  probably  ankylostomiasis  anaemia,  ensue.  In  this 
way  the  services  of  the  coolie  are  lost  to  the  planter 
till  the  irritation  or  ulceration  subsides  and  the  anaemia 
is  cured. 

Personal  cleanliness  and  the  use  of  some  form  ot 
foot  covering  during  the  wet  season,  together  with  the 
prophylactic  measures  for  ankylostomiasis  already 
mentioned,  are  the  special  preventive  measures  indi- 
cated as  against  this  disease.  As  regards  treatment, 
antiseptic  foot  baths  and  some  soothing  ointment  are 
indicated. 

STRONGYLOIDES     INTESTINALIS  (rHABDONEMA 
INTESTINALE)  . 

It  sometimes  happens  that  while  searching  the 
fffices  for  the  ova  of  the  ankylostomum,  the  observer  is 
astonished  by  seeing  a  small,  snake-like  animal  (Fig. 
105,  a)  suddenly  rush  across  the  field  of  the  microscope. 
On  'careful  examination,  this  animal  is  found  to  be 
about  0  2  mm.  or  0-3  mm.  in  length  by  0-013  mm. 
in  breadth;  to  have  a  sharply  pointed  tail  and  a 
rounded  head  ;  to  be  transparent ;  and  to  exhibit  a 
short  oesophagus  which  terminates  in  a  double  oeso- 
phageal bulb,  the  posterior  end  of  which  is  provided 
with  three  tooth-like  segments.  This  is,  or  rather 
was,  called  Anguilhda  stercoralis. 

Angidllula  stercoralis  was  discovered  by  Norraand 
in  1876.  For  a  time  it  was  supposed  to  be  a  cause  of 
a  form  of  chronic  diarrhcea  very  prevalent  in  Cochiu 
China.  Later  investigations,  while  clearing  up  the 
natural  history  of  the  parasite,  have  robbed  it  of  any 
claim  to  pathological  importance.  It  has  been  found 
that,  though  the  anguillula  is  not  so  common,  its 
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geographical  distribution  is  about  coextensive  with 
that  of  Ankylostomum  claodenale,  and  that  the 
physical  conditions  demanded  for  the  non-parasitic 
stages  of  these  two  worms  are  about  the  same. 
Powell  found  it  in  India  in  about  fifteen  out  of  every 
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twenty  cases  of  anemia.  It  has  been  established  that 
this  so-called  Anguillula  stercoralis  is  the  rhabditiform 
phase  of  Rhahdonema  intestinale,  formei-ly  called 
Anguillula  intestinalis  (Fig.  105,  h),  a  nematode  which, 
in  Its  parasitic  form,  lives  in  tlie  mucus  of  the  duodenum 
and  upper  part  of  the  jejunum  of  man. 

The  mature  rliabdonema  is  a  minute,  slender  worm 
measurmg  2  mm.  in  length  by  -06  mm.  in  breadtli.  No 
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,nale  parasite  has  been  cUscovered  The  -l^'-^^Wle 
is  readily  recognised  by  her  dimensions  and  by 
iJZri  oi  five  or  six  ellipsoidal  eggs  (-0  mm.  by 
•034  mm')  visible  about  the  centre  of  the  body. 

On  being  passed  into  the  contents  of  the  bo«cl 
the  ova  develop  ^vith  great  rapidity  ;  so  that  before 
eavinc:  the  host,  unless  during  violent  purgation 
Uie  embryo  has  'escaped  and  is  -^^^f^^^^ 
the  fiEces   as  already  described,  with  great  vigoui 
s^eltlly 'when  these'are  fluid.    Only  ni  Jbe  event  of 
vinlPiit  i^urc^in^  do  the  ova  appear  m  the  stools ,  the} 
ml  h  S^^wl^  be  hurried  out  of  the  host  before  the 
embryo  has  escaped.    Such  ova  are  readily  recognised 
by  the  way  in  which  they  are  strung  together,  end 
on  end,  inside  a  delicate  tube  (Fig.  105,  o).  On  leaving 
the  host,  unless   they  have  access  to 
Dutrefyin^^  fluid,  the  embryos  soon  die;  it  is  neces 
Sry  therefore,  'if  we  would   follow   their  further 
development,  to  mix  the  faeces  with  water     If  this 
•  niTxtuTe  be  kept  at  a  low  temperature  the  young 
rhabdonema  develops  into  a  filariform  larva  which, 
oi^^be  rAwallowed  by  man  in  drinking  water  quickly 
aJsu^s  the  mature  parasitic  form  already  alluded  to 
n  on  the  contrary,  the  cultivating  medium  be  kept 
at  a   i'her  tempe/ature,  the  embryos  develop  into  male 
(  7  mm  )  and  female  (1-0  mm.)  rhabditic  forms  which, 
Li  thne  produce  in  their  turn  filariform  larvae,  similar 
to  roi'obtained  directly  from  the  ennbryo  in  cold 
climates,  and  capable,  on  being  swallowed  by  man,  of 
developing  into  mature  Rhabdonema  Mvnah' 

The  Aabdonema  may  produce  some  slight  degree 
of  catarrhal  irritation  of  the  bowel,  though  even  t  n 
"s  doubtful.  They  have  been  found  occasionally  coiled 
up  in  the  intestinal  follicles,  but  no  serious  lesion 
:L  with  certainty  be  attributed  to  Uunr  pre^eiice 
a  fortunate  circumstance,  as  hitherto   the  use  ot 
^nSehnintics  has  not  proved  efFectual  n 
their  expulsion.     Sonsino  recommends  the  piolongea 
exhibition  of   liquor  ferri  perchloridi  ni  combma- 
tion  with  small  doses  of  thymol.    It  is  probable  that 
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catai-rhal  conditions  of  the  bowel  favour  these  para- 
sites, and  that  this  is  the  reason  for  their  being 
so  frequently  encountered  in  cases  of  chronic  trop- 
ical intestinal  flux.  Treatment  should  therefore  be 
directed  to  the  cure  of  the  catarrh. 

The  propliylaxis  for  rhabdonema  is  the  same  as 
that  recommended  for  Ankylostomum  duodeiiale. 

STRONGYLUS  SUBTILIS. 

Looss  has  described  a  very  delicate  nematode 
frequently  encountered  in  Egyptian  fellahs.  Its 
habitat  is  the  upper  part  of  the  small  intestine. 
The  male,  which  is  provided  with  two  spicules,  is 
from  4  to  5  mm.  in  length  by  0'07  mm.  in  breadth  ; 
the  female  is  slightly  larger  and  is  much  more 
abundant  than  the  male.  The  eggs  are  oval,  thin- 
shelled,  with  an  unsegmented  vitellus,  and  measure 
63  ju  by  41  /u.  This  parasite  does  not  occur  in  large 
numbers  ;  and,  as  its  mouth  is  unarmed  and  its 
dimensions  are  exceedingly  minute,  it  does  not  appear 
calculated  to  give  rise  to  any  particular  symptoms. 

//. — Trematodes, 

AMPHISTOMUM  HOMINIS  (Fig.  106). 

This  mniute  trematode,  discovered  in  the  cajcum 
and  colon  of  two  Indians  in  Calcutta  by  Lewis 
and  MacConnell  in  1876,  measures  5  to  8  mm.  in 
length  by  3  to  4  mm.  in  breadth. 
It  is  readily  recognised  by  its  large 
posterior  sucker,  which  is  terminal 
and  greatly  exceeds  in  breadth  the 
rest  of  the  body.  It  attaches  itself 
to  the  mucous  membi'ane  of  the  ion.— Amiiiiisto- 
bowel  by  means  of  this  sucker.  The  ''\Nat.'°'iS'" 
ova,  which  are  operculated  at  the 
smaller  end,  average  150  /u  in  length  by  72  /t  in 
lireadth.    Nothing  is  known  of  the  life-history. 

This  trematode  has  been  found  by  Giles  in  natives 
of  Assam,  and  by  Law  in  an  East  Indian  immigrant 
in  British  Guiana. 
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OPISTHORCHIS  BUSKI  (v.  DISTOMUM  CRASSUm)  (Fig.  107). 

Distomum  crassum,  over  an  inch  in  length,  is 
the  largest  of  the  distomes  inhabiting  man.    It  has 
been  found  in  China,  Sumatra,  the 
Straits    Settlements,    Assam,  India, 
and  by  Lavi^  in  an  East  Indian  immi- 
grant in  British  Guiana.     In  shape 
it  is  an  elongated  oval,  rather  nar- 
rower    anteriorly    than  posteriorly, 
fleshy,  and  covered  with  minute  spines. 
The  suckers  are  placed  close  together. 
The  ova  are  oval,  125  fi  by  75  jji,  and 
are  closed,  I  find,  by  a  very  delicate  oper- 
culum. In  two  recorded  instances  (Cob- 
bold)  D.  crassum  was  associated  with 
attacks  of  recurring  diarrhoea  and  other 
^  signs  of  intestinal  irritation.    It  prob- 

Kig.ioT.-Uistomum  ably  inhabits  the  upper  part  of  the 
buski.  (Nat.  size.)  gmaU  intestine.    Nothing  is  known  of 
the  life-history.    It  may  be  expelled  by  thymol  given 
as  for  ankylostomum. 

MESOGONIMUS    HETEROPHYES   (dISTOMA  HETEEOPHYES) 

(Fig.  108). 

Distoma     heterojohyes     is  the 
smallest  distome,  so  far  as  known, 
inhabiting  man.   It  measures  1  to  1| 
mm.  in  length  by  0'7  mm.  in  breadth. 
It  is  of  a  bright  red  colour.  The 
anterior,  narrower,  and  more  mobile 
part  of  its  body  is  covered  with 
minute  spines.  The  eggs  are  reddish 
brown,  and  measure  26  ^  by  15  /.t.  It 
was  discovered  by  Bilharz  in  1851, 
in  Cairo,  in  the  small  intestine  of  a 
child,  the  little  parasites  looking  like 
red  points  on  the  mucous  surface. 
Since  that  time  it  has  been  found  ~ 
in  Egyptians  by   other  observers,  ucii.) 
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Nothing  is  known  of  its  life-history.  It  is  believed 
to  be  innocuous. 

///. — C  estodes. 

The  ordinary  tape-worms,  Tcenia  sayinata  and 
Tcenia  solium,  and  their  respective  cystic  forms,  are 
common  enough  in  the  tropics  and  sub-tropics,  their 
distribution  being  regulated  by  the  presence  or  absence 
of  tlieir  proper  intermediary  hosts — the  ox  in  the 
one  case,  the  pig  in  the  other — and  by  the  habits 
of  tlie  people  as  regards  cooking  and  conservancy. 
Tcenia  echinococcus  of  the  dog,  and  its  cystic 
form— hydatids — are  found  wherever  the  dog  and 
sheep  are  found,  that  is,  practically,  eveiywhere. 
Bothriocejjhalus  latus  is  known  to  occur 
in  Turkestan,  in  J apan  —  where  the 
natives  are  in  the  habit  of  eating  raw  fish 
— and  among  the  natives  on  the  shores 
of  Lake  'Ngami,  South  Africa.  Ichthy- 
ophagous habits  are  probably  responsible 
for  the  occurrence  of  the  large  tape-worm 
described  by  Blanchard  under  the  name 
Krahhea  grandis,  which  Ijima  and  Kuri- 
moto  found  in  a  Japanese  from  the 
province  of  Hizen  {Comptes  rendtis  de  la 
Soc.  de  Biologie,  I.,  p.  609,  II.,  94). 

The  only  cestodes  of  man  which,  so 
far  as  known,  have  any  claim  to  be 
regarded  as  more  or  less  special  to 
warm  climates  are  Tcenia  naria,  Tcenia 
Iladnc/ascariensis,  Ttenia  Africana,  and 
Bothriocej)halus  Mansoni.  Doubtless 
there  are  other  species  which,  so  far, 
have  escaped  observation. 

HYMBNOLEPIS   MURINA  (TAENIA  NANA) 
(Fig.  109). 
This  minutest  of   the  tape-worms 
inhabiting  man  was  first  found  as  a 
human  parasite  by  Bilharz,  in  Cairo    I'if,'-  ion.— Tiwiiu 
■  in  1852.    In  recent  years  it  lias  been  """''^le'd.^'"" 
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identified  witli  Ilymenolepis  murina  of  the  rat  and 
other  rodents.  It  has  a  somewhat  extensive  geo- 
gi-aphical  distribution.  In  the  case  of  man,  at  all 
events,  it  seems  to  have  a  predilection  for  warm 
countries.  Besides  Egypt,  it  has  been  found  in  Italy, 
Buenos  Ayres,  and  in  Banglcok,  Siam.  It  is  readily 
recognised  by  its  small  size — 10  to  15  mm.  in  length, 
with  a  maximum  breadth  of  00-7  mm.  It  has  from 
150  to  200  joints,  the  head  being  furnished  with  a 
retractile  proboscis  surrounded  by  a  single  row  of  from 
twenty-four  to  twenty-eight  booklets.  The  ova  are 
oval  or  round,  30  ^  to  37  in  diameter  ;  they  are 
possessed  of  three  membranes,  within  which  the  hexa- 
canth  embryo  can  with  difficulty  be  made  out. 

Grassi  has  shown  that  in  the  rat  the  embryo  of 
this  cestode  can  dispense  with  an  intermediary  host, 
and  that  it  penetrates  the  mucous  membrane  of  the 
intestine,  and  there  develops  into  its  cysticercus. 
After  a  time  this  cysticercus  ruptures,  permitting 
the  head  to  escape  and  attach  itself  to  the  mucous 
membrane,  where  it  speedily  grows  into  the  mature 
tape- worm. 

Cases  are  on  record  in  which  the  human  intestine 
was  beset  with  hundreds  of  these  minute  parasites 
which,  by  their  presence,  gave  rise  to  marked 
symptoms  of  gastro-intestinal  irritation.  They  are 
readily  expelled  by  male  fern. 

DAVAINEA  MADAGASCARIENSIS. 

Discovered  by  Grenet  in  Mayotte  (Madagascar), 
this  parasite  has  since  been  found  in  Mauritius,  in 
Bangkok,  and  by  Daniels  in  a  Demerara  Indian. 
On  account  of  its  wide  geographical  range 
Blanchard  shrewdly  remarks  that  its  intermediary 
host  is  probably  some  insect  of  similar  distribution  ; 
possibly,  he  suggests,  one  intimately  associated 
with  ships— the  cockroach  {Periplaneta  orientalis), 
for  example. 

Tcenia  Madagascariensis  attains  a  length  of  from 
25  to  30  cm.,  and  is  made  up  of  from  500  to  600 
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trapezoid  joints.  The  head  terminates  in  a  massive 
i-ostellum  surrounded  by  a  doable  cii'cle  of  ninety 
hooklets  18  in  length.  The  suckers  are  round  and 
of  considerable  size.  The  genital  pore  is  unilateral. 
In  the  ripe  segments  the  ova  are  agglomerated  into  a 
number  of  separate  rounded  masses. 

So  far  as  is  known,  the  symptoms  produced  by  this 
pai'asite  correspond  with  those  caused  by  the .  more 
I'amiliar  tape-worms.  It  is  probably  amenable  to 
hlix  mas. 

TiENIA  AFIilCANA. 

This  tapeworm,  so  far,  has  been 
found  twice  only — in  German  East 
Africa. 

The  head  carries  four  suckers, 
is  quadrilateral,  and  measures  1'38 
mm.  by  103  mm.  The  rij^e  joints 
near  the  extremity  measure  7  mm. 
long  by  12  to  15  mm,  broad.  Only 
fragments  of  the  worm  have  been 
found,  so  that  its  total  length  has 
not  been  ascertained.  The  spherical 
ova  have  a  thick  striated  external 
membrane ;  they  measure  about 
39     in  diameter. 

BOTIIRIOCEPHALUS  MANSONI 

(Fig.  110). 

This  parasite,  the  larval  form 
of  an  unknown  species  of  bothrio 
cephalus,  was  discovered  by  the 
writer  in  making  the  post-moi-tem 
examination  of  a  Cliinese  in  Amoy. 
A  number  of  specimens  were  found 
lying  under  the  peritoneum  in  the 
neigfibourhood  of  the  kidneys  and 
iliac  fossaj,  and  also  one,  apparently  io.-ii..Uiii."  ..|,i,a. 
a  tree  specimen,  in  the  pleural  spocimena  presei  vcd  in 
cavity.     They  were  more  or  less  tn!^..uf 
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coiled  up  and  irregularly  disposed  in  the  subperitoneal 
fascia,  looking  like  ribbon  strings  of  fat  until  tliey 
were  turned  out,  when  they  exhibited  feeble  yet 
distinct  movements.  No  differentiated  head,  no 
definite  structure,  and  no  evidence  of  sexual  organs 
could  be  discovered  ;  neither  was  there  any  attempt 
at  segmentation  visible.  When  fresh,  the  parasites 
measured  about  30  to  35  cm.  in  length  by  about 
2-5  mm.  in  breadth.  They  were  flat,  and  tapered 
slightly  towards  one  end.  At  the  broader  end  there 
was  a  soi-t  of  papilla  which,  in  some  instances,  was 
retracted.  Scheube  extracted  a  similar  parasite  from 
the  urethra  of  a  Japanese  ;  it  has  also  been  found  in 
Bathurst,  Australia.  Daniels  has  quite  recently  found 
this  or  a  similar  parasite  in  a  Carib  in  British  Guiana. 

Leuckart  suggests  that  the  definitive  host  is  prob- 
ably a  carnivorous  animal  closely  associated  with  man, 

INTESTINAL  MYIASIS. 

A  residence  in  the  alimentary 
canal  of  some  vertebrate  animal 
is  a  regular  feature  in  the  life- 
history  of  many  dipterous  insects. 
The  ova  of  the  insect  are  either 
licked  from  the  skin,  or  swallowed 
in  the  food  on  which  they  had 
been  deposited.  In  this  way  they 
get  transferred  to  the  stomach, 
where,  after  a  time,  the  larva  is 
hatched  out  and  proceeds  in 
development.  In  due  course  it 
appears  in  the  fa3ces.  Man  is  not 
unfrequently  victimised  in  this 
way,  especially  in  tropical  coun- 
tries. Sometimes,  until  a  correct 
diagnosis  is  arrived  at,  not  a  little 
'  alarm  is  caused  by  the  appearance 
of  these  creatures  in  the  stools. 

Fi};.lll.—Lavviw  of  Musc.il  .  .      ,  mi^ 

voiniUiriii,  the  i.iuo-botuo  They  are  easily  recognised.  ilic 
"""""  ringed,  cylindrical  body,  from  \ 
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inch  to  1  inch  in  length  according  to  species,  broad  at 
one  end,  tapering  at  the  other,  and  usually  beset  witli 
little  spines  or  hairs,  is  sufficiently  diagnostic  (Fig. 

Neveu-Lemaire  [Parasitologie  Animale)  gives  a 
list  of  nineteen  species  of  diptera  whose  larvie  have 
been  found  in,  or  expelled  from,  the  human  intestinal 
canal. 

A  dose  of  castor  oil  will  probably  suffice  to  expel 
any  of  these  creatures  that  may  not  have  been  passed 
spontaneously. 

A  rational  prophylaxis  would  consist  in  the 
covering  up  of  food  after  it  has  been  cooked,  in  order 
to  prevent  the  access  of  flies. 
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CHAPTEE  XLIV. 

DISEASES  OF  THE  SKIN. 

I. — Won-sjjecijic. 

PRICKLY  HEAT. 

Prickly  heat  or,  as  it  is  sometimes  called,  lichen 
tropicus,  is  probably  a  form  of  miliaria  (not  of  lichen) 
connected  with  the  excessive  sweating  incident  to  the 
heat  of  tropical  climates.  According  to  Pollitzer, 
the  mechanism  of  its  production  depends  on  the 
non-cornification  of  the  cells  of  the  stratum  corneum, 
the  individual  cells  of  which  swell  and  so  obstruct  the 
orifices  of  the  sweat  glands,  thereby  leading  to  accu- 
mulation of  sweat  in  the  ducts.  The  swollen  con- 
dition of  the  cells  of  the  stratum  corneum  and  their 
non-cornification  arise,  he  maintains,  from  their  being 
sodden  by  constant  perspiration.  Pearse  regards  tlie 
disease  as  an  acute  distension  of  the  sebaceous  glands 
by  their  own  secretion  ;  the  glands,  he  holds,  are 
over-stimulated  in  order  to  supply  an  adequate 
amount  of  sebum  to  the  skin,  so  as  to  make  up  for 
the  loss  of  that  material  washed  away  by  inordinate 
sweating.  Durham  regards  prickly  heat  as  an  infec- 
tive disease  produced  by  a  minute  and  very  active 
amoeba  readily  found  in  the  fluid  of  the  vesicles 
provided  search  is  made  before  the  contents  become 

turbid.  .     ,     ,      .        a-  £ 

Nearly  every  European  m  the  tropics  sutlers  trom 
prickly  lieat,  particularly  during  the  earlier  years  of 
residence  Some  never  seem  to  become  acclimatised 
in  this  respect,  but  continue  year  after  year  to  exhibit 
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their  crop  of  prickly  lieat  when  the  hot  season  comes 
round. 

Though  sufficiently  annoying  in  the  robust  and  « 
healtliy,  in  them  prickly  heat  is  not  a  grave  affair.  It 
is  otherwise  in  the  case  of  the  invalid,  of  delicate  sickly 
children,  of  hysterical  and,  especially,  of  parturient 
women ;  to  these  it  may  prove,  by  interfering  with 
sleep  and  provoking  restlessness,  a  very  serious  matter. 
Prickly  heat  is  also  a  common  though  indirect  cause 
of  boils  :  for  the  breaches  of  surface,  following  on 
the  scratching  it  induces,  afford  many  opportunities 
for  the  invasion  of  the  micro-organisms  of  that 
disease. 

Prickly  heat  consists  of  a  miliary-like  eruption, 
generally  most  profuse  on  those  parts  of  the  body,  as 
around  the  waist,  which  are  closely  covered  with 
clothing  ;  but  it  also  occurs  on  the  backs  of  the  hands, 
arms,  legs,  forehead,  occasionally  on  the  face,  the 
scalp,  in  fact  on  any  part  of  the  surface  of  the  body 
except  the  palms  and  soles.  The  minute,  shining, 
glass-like  vesicles,  and  the  numerous,  closely  set  and 
slightly  inflamed  papules,  give  the  skin  the  feeling  as 
if  thickly  sprinkled  with  grains  of  sand.  The  eruption 
may  keep  out  for  months  on  end,  becoming  better  or 
worse  according  to  circumstances.  The  pricking  and 
itching  are  often  exceedingly  distressing.  Anything 
leading  to  perspiration  immediately  provokes  an  out- 
burst of  this  almost  intolerable  itching  —  nothing 
more  certainly  than  a  cup  of  hot  tea  or  a  plate  of  hot 
soup.  Long  drinks,  exposure  to  the  hot  sun,  close 
rooms,  warm  clothing,  all  aggravate  the  distress. 
Sometimes  the  little  vesicles  may  pustulate,  doubtless 
from  micrococcus  infection.  So  soon  as  the  weather 
becomes  cool  the  eruption  and  the  irritation  quickly 
subside. 

_  Treatment. — Manifestly  the  most  important 
thing  is  the  avoidance  of  all  causes  of  perspiration 
— particularly  the  copious  consumption  of  fluids, 
especially  hot  fluids — moderation  in  exorcise,  avoiding 
close  rooms,  warm  clothing,  and  so  forth.  Soap 
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should  not  be  used  in  the  bath.    The  sleeping  mat- 
tress and  pillow  should  be  covered  with  a  finely  woven 
grass  mat,  and  the  bed  provided  with  what  is  known 
in  the  East  as  a  "  Dutch-wife  "—that  is,  a  hollow 
cylinder,  4  feet  by  8  or  10  inches,  of  open  rattan 
work,  over  which  the  arms  and  legs  can  be  thrown 
and  unnecessary  apposition  of  sweating  surfaces  so 
avoided.    A  punkah  at  night  is  a  great  comfort. 
Many  things  have  been  recommended  as  preventives  ; 
for  example,  rubbing  the  body  over  after  the  bath 
with  the  juice  of  a  lemon,  Jeyes'  fluid  or  bran  in  the 
bath,  etc.    Every  bath-room  in  the  tropics  should  be 
provided  with  some  mildly  astringent  and  antiseptic 
dusting  powder.    A  very  good  one  consists  of  equal 
parts  of  boric  acid,  oxide  of  zinc,  and  starch.  This 
should  be  freely  applied,  after  careful  drying  of  the 
skin,  particularly  to  the  axillae,  crutch,  under  the 
mammae  in  women,  and  between  the  folds  of  skin  in 
fat  children  and  adults.    A  simple  precaution  of  this 
sort  saves  much  suffering  both  from  prickly  heat  and 
epiphytic  skin  disease. 

Durham  recommends  painting  the  patches  with 
weak  iodine  or,  better,  rubbing  in  solution  of  corrosive 
sublimate,  1  in  500  to  1  in  1,000  :  this  he  found  very 
efficacious,  curing  the  disease  with  certainty  after  one 
or  two  applications.  He  suggests  the  use  of  some 
form  of  obstetric  soap  as  being  less  liable  to  lead, 
through  inadvertence,  to  accidental  poisoning. 

Pearse  strongly  recommends  the  inunction 
of  a  mixture  of  almond  oil  and  lanoline  in  the 
proportion  of  8  to  1,  and  scented  according  to 
fancy.  St.  George  Gray  finds  thin  flannel  a  better 
wear  than  cotton  or  linen  as  a  preveiitive  of  prickly 
heat.  Sometimes  the  following  powder,  gently 
rubbed  in  for  five  or  ten  minutes  with  a  damp 
sponge,  cures  bad  patches  of  prickly  heat :  Sublimed 
sulphur,  80  parts;  magnesia,  15  parts;  oxide  of  zinc, 
5  parts.  Lotions  of  calamine,  with  or  ^  without 
hydrocyanic  acid,  or  of  carbolic  acid,  relieve  the 
itching  temporarily. 
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TROPICAL  SLOUGHING  PHAGEDENA. 

Definition. — A  rapidly  spreading,  but  generally 
after  a  time  spontaneously  arrested,  gangrene  of  the 
skin  and  subjacent  tissues,  resulting  in  the  formation 
of  a  large  sloughing  sore.  Though  occasionally  fatal, 
these  sores,  as  a  rule,  under  favourable  conditions, 
granulate  and  cicatrise,  or  become  chronic  ulcers. 

Oeog^raphicai  distribution.  —  Sloughing 
phagedtena  is  common  in  most  tropical  countries, 
particularly  in  those  with  a  hot,  damp  climate. 
These  sores  are  often  named  after  those  districts 
in  which  they  are  specially  prevalent ;  thus  we  hear 
of  Mozambique  ulcer,  Yemen  ulcer,  etc.  They  are 
found  principally  in  jungle  lands,  less  frequently  in 
towns  and  well-settled  disti-icts.  Whether  tropical 
sloughing  phagedsena,  and  the  hospital  gangrene  at 
one  time  so  prevalent  in  the  hospitals  of  Europe,  are 
the  same  disease,  it  is  difficult  to  say.  They  agree  in 
some  respects ;  but  in  the  marked  tendency  of  the 
tropical  sore  to  self-limitation,  and,  possibly,  as 
Scheube  points  out,  in  its  relatively  feebly  infective 
power,  there  is  some  indication  of  a  specific  difference. 

iEtioIog:y. — Doubtless  depending  on  the  pro- 
liferation in  the  affected  tissues  of  some  specific 
micro-organism,  not  yet  satisfactorily  separated,  the 
germ  of  sloughing  phagedeena  finds  its  special  oppor- 
tunity in  the  bodies  of  men  who  from  overwork, 
underfeeding,  exposure,  malaria,  dysentery,  scorbutus, 
and  the  like,  are  physically  depressed.  Thus  it  is  apt 
to  attack  the  half-starved,  malaria-stricken  pioneers 
in  jungle  lands,  overdriven  slave  gangs,  and  soldiers 
campaigning  in  the  tropics.  In  such  circumstances  a 
slight  wound,  an  abrasion,  even  an  insect  bite,  or  an 
old  chronic  ulcer  may  serve  as  the  starting-point  for 
one  of  these  terrible  sores.  Where  yaws  and  sloughing 
phagedaena  are  co  endemic,  the  sores  of  the  former  may 
become  infected  with  the  virus  of  the  latter,  and 
serious  sloughing  and  cicatricial  contractions  result. 
R  K 
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The  feet  and  legs,  being  most  exposed  to  injury,  are 
the  most  frequent  locations  for  this  form  of  ulceration  ; 
but  the  arms  or  any  other  part  of  the  body  may  also 
be  attacked.  .  . 

Symptoms— If  the  disease  occur  m  previously 
sound  skin  the  first  indication  is  the  formation  of  a 
laro-e  bleb  with   sero-sanguinolent   contents.  ihe 
formation  of  this  may  be  attended  with  some  pam 
and  constitutional  irritation.     When,  in  the  course 
of  a  few  hours,  the  bulla   ruptures,  an  ash-grey, 
moist    slough  is  exposed.     The   sloughing  process 
rapidly  extends  in  all  directions  until  the  skm  and 
subcutaneous  fascia,  over   an  area  many  inches  m 
diameter,   are  converted  into   a  yellowish,  moist, 
horribly  stinking   slough.     After  a  few  days  the 
centre  of  the  slough  begins  to  liquefy,  the  sore  still 
continuing   to   extend  at  the   periphery.     In  the 
course  of  a  week  or  longer  the  sloughing  process  may 
cease  and  the  slough  be  gradually  thrown  off.  Ihen 
it  is  seen  that  not  only  have  the  skin  and  superficial 
fascia  been  destroyed,  but  that  possibly  muscles 
tendons,  nerves,  vessels,  and  even  the  periosteum  ot 
the  bones  have  shared  in  the  gangrenous  process. 
Fortunately  in  many  instances  the  deeper  structures 
are  spared,  the  disease  being  relatively  superficial. 
Sometimes,  however,  important  structures,  including 
ioints,  bones  and  large  blood-vessels,  are  destroyed  ; 
in  such  cases,  even  if  life  be  spared,  great  deformity 
may  ensue  from  different  forms  of  ankylosis,  or  from 
strangulation  of  a  distal  part  by  a  contracting  cicatrix 
When  the  disease  attacks  a  pre-existing  wound 
or  sore,  the  granulating  surface  of  this  becomes  dry 
and  rapidly  assumes  the  appearance  and  characters  ot 

a  slough.  .  .  ,  ,      1     1    £  xi 

In  sloughing  phagedsena  the  neighbourhood  ot  tbe 
sore  is  somewhat  congested  and  swollen,  particularly 
so  if  the  patient  has  been  obliged  to  use  the  limb 
Constitutional  disturbance  may  be  considerable  and 
of  an  adynamic  type.  On  the  other  hand,  it  occasion- 
ally happens  that  large  sores  are   attended  with 
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singularly  slight  local  or  general  reaction.  In  bad 
cases  a  saprpemic  condition  is  apt  to  supervene  and 
carry  off  the  patient  ;  or  death  may  occur  from 
bleeding  from  the  opening  of  a  large  blood-vessel. 

Treatmeiit.— It  is  of  the  first  importance  to 
endeavour  to  correct  any  cachectic  state  which  may 
be  present.  Thus  good  food,  fresh  vegetables,  lime 
juice,  and  quinine  are  almost  invariably  indicated. 
Opium  in  full  doses,  not  merely  to  assuage  pain,  but 
on  account  of  its  special  action  on  the  phageda^nic 
process,  is  usually  of  great  service.  Locally,  an 
endeavour  must  be  made  effectually  to  destroy  the 
germ  by  the  application  of  some  powerful  and  pene- 
trating caustic  to  the  diseased  surface.  With  this 
view,  on  the  strength  of  considerable  experience,  I 
recommend  that  the  patient  be  put  under  chloroform 
and  the  slough  thoroughly  dissolved  off"  by  the  free 
application  of  pure  carbolic  acid,  a  piece  of  lint  on  a 
stout  stick  being  used  as  a  mop  for  the  purpose 
Thereafter  the  limb  should  be  elevated  and  placed 
under  some  improvised  irrigator  from  which  a  weak, 
warm  antiseptic  solution  should  continuously  trickle 
over  the  now  clean  surface.  If  the  phagedtenic 
action  recur  the  carbolic  acid  must  be  promptly 
reapplied  as  often  as  may  be  necessary.  On  healthy 
granulations  springing  up  the  ulcer  is  to  be  treated 
on  ordinary  principles. 

Patients  with  this  disease  should  be  regarded  as 
infective,  and,  so  far  as  possible,  isolated. 

BOILS. 

The  anatomical  and  clinical  features  of  this 
painful  affection  are  too  familiar  to  require  detailed 
description.  Suffice  it  to  say  that  a  boil  is 
produced  by  the  proliferation  of  Streptococcus 
pyogenes  aureus,  Torula  -pyogenica,  or  other  pyogenic 
micro-organisms  in  the  skin  and  subcutaneous 
tissue;  that  the  organism  gives  rise  to  local 
and  limited  infiltration  of  tlie  tissues  with  lymph 
which  subsequently  and  rapidly  dies,   the  necrotic 
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core  being  surrounded  by  an  areola  of  acute  inflam- 
mation ;  that  this  core  is  separated  by  a  process  of 
sloughing  and  so  got  rid  of,  the  resulting  ulcer 
speedily  healing  and  leaving  a  depressed  scar,  which, 
when  occurring  about  the  legs,  may  become  pig- 
mented. Though  a  self-limiting  disease  locally,  it  is 
nevertheless  capable  of  being  inoculated  elsewhere 
in  the  same  individual,  both  through  a  breach  of 
surface  and,  also,  by  simple  contact  of  the  discharges 
with  the  skin,  the  micro-organism  apparently  enter- 
ing by  a  hair  follicle.  This  auto-inoculability  of 
boils  is  apt  to  be  overlooked. 

Conditions  of  debility,  presumably  by  lowering 
resistance,  predispose  to  boils  ;  the  subjects  of 
diabetes  are  specially  prone  to  them,  the  saccharine 
state  of  the  blood  or  secretions  seeming  to  be  par- 
ticularly favourable  to  growth  of  the  specific  germ. 

Few  Europeans  in  the  tropics  escape  an  attack 
of  boils  at  one  time  or  another.  In  some  instances 
crop  after  crop  succeeds  one  another,  the  individual 
boils  being  so  numerous  that  the  patient  is  quite 
unfitted  for  work  by  the  attendant  pain  and  fever. 
In  certain  years  so  many  members  of  a  community 
are  attacked  that  the  disease  may  be  described  as 
being  epidemic.  These  epidemics,  occurring  when 
some  particular  fruit  is  in  season,  are  very  generally, 
but  probably  incorrectly,  attributed  to  the  use  of 
the  particular  fruit  in  question.  Mangos,  pipbably 
erroneously,  are  frequently  held  responsible. 

Treatment.— Any  constitutional  irregularity 
must  be  treated  appropriately.  Malaria  demands 
quinine  ;  antemia  and  debility,  iron  cand  wine  ;  con- 
stipation, aperients;  diabetes,  a  suitable  diet.^  I 
have  never  seen  any  good  from  such  vaunted  specifics 
as  calcium  sulphuret,  tar  water,  or  yeast. 

Boils  ought  never,  unless  in  very  exceptional  cir- 
cumstances, to  be  poulticed.  Poulticing,  although  it 
may  relieve  the  pain  of  the  existing  boil,  is  prone  to 
be  followed  by  more  boils  in  the  area  sodden  by  the 
heat  and  moisture.    Neither  should  boils  be  incised 
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or  squeezed.  The  only  exception  to  the  rule  for 
not  catting  is  in  the  case  of  boils  occurring  in  the 
scalp  or  in  the  axilla.  In  the  former  situation,  unless 
opened  early,  they  are  apt,  especially  in  young 
children,  to  burrow  and  cause  troublesome  abscesses  ; 
in  the  latter  situation  boils  tend  to  be  very  indolent 
and  painful,  and  do  not  readily  spontaneously  break 
thi'ough  the  lax  integuments. 

In  any  situation  in  which  the  boil  is  liable  to  be 
irritated  by  pressure  or  clothing,  it  is  sometimes  a 
good  plan  to  cover  the  part  with  a  circle  of  wash- 
leather  spread  with  soap  plaster,  and  having  a  small 
hole  cut  in  its  centre  corresponding  to  the  apex  of 
the  boil.  When  a  boil  opens,  the  discharge  must  be 
kept  from  soiling  the  adjoining  skin,  and  the  patient 
must  be  warned  against  touching  the  skin  elsewhere 
with  pus-soiled  fingers.  The  parts  must  be  frequently 
cleansed  with  1  in  1,000  corrosive  sublimate  lotion, 
powdered  with  boracic  acid  and  covered  with  a  dry,  ab- 
sorbent antiseptic  dressing.  A  threatening  boil  may 
often  be  aborted  by  touching  the  little  initial  itching  or 
vesiculated  papule  with  some  penetrating  antiseptic, 
as  iodine  tincture,  or  by  painting  it  with  collodion. 
A  very  successful  method  is  to  drill  slowly  into  the 
centre  of  the  papule  with  a  pointed  pencil  of  hard 
wood  dipped  in  pure  carbolic  acid.  The  point  of  the 
pencil  should  penetrate  at  least  an  eighth  of  an  inch, 
and  should  be  frequently  recharged  with  the  acid 
during  the  drilling  process;  the  pain  is  trifling.  In 
this  way,  in  a  severe  attack  of  furunculosis,  boil  after 
boil  may  be  aborted  and  the  attack  brought  to  an  end. 

Change  of  air  is  found  necessary  at  times  in  severe 
cases. 

PEMPHIGUS  CONTAGIOSUS. 

Definition.— A  non-febrile,  highly  contagious 
skin  disease  peculiar  to  warm  countries.  It  is  charac- 
terised by  the  formation  of  large  vesicles  or  bulL-e 
which  arc  unattended  by  marked  inflammation, 
ulceration,  or  the  formation  of  crusts  or  scars. 
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Oeo^i-apliical  distribution.— Peiupbigus  con- 
tagiosus is  very  common  in  south  Cliina  during  the 
hot  weather;  in  some  years  it  may  be  described  as 
being  epidemic.  It  is  perennial  in  the  Straits  Settle- 
ments, and  it  is  known  in  Madras,  in  North  Queens- 
land (Finlay),  Japan  (Munro),  and  America  (Corlett). 
Doubtless,  although  it  has  escaped  notice  by  most 
medical  writers,  it  is  common  enough  elsewhere  in 
the  tropics,  or  wherever  heat  and  moisture  combine 
to  bring  about  a  state  of  skin  favouring  its  develop- 
ment on  the  infective  material  being  applied.  It  is 
especially  common  in  schools  and  similar  institutions 
where  large  numbers  of  children  are  thrown  much 
together  ;  they  readily  pass  the  disease  one  to  the 
other.  European  children  are  more  prone  to  it  than 
native  children  ;  European  adults  are  by  no  means 
exempt,  but  the  native  adult  is  rarely  affected. 

Syuiptoms.  —  Pemphigus    contagiosus  closely 
resembles  certain  forms  of  the  impetigo  contagiosa  of 
temperate  countries,  and  is  doubtless  a  variety  of 
this  class  of  skin  disease.    The  individual  lesions,  as 
can  readily  be  ascertained  by  inoculation  experiments, 
begin  as  minute  erythematous  specks,  which  rapidly 
proceed  to  the  formation  of  vesicles,  bullae,  or  even 
large  pemphigus-like  blebs.    The  little  blister  springs 
abruptly  from  sound  skin ;  there  is  no,  or  very  little, 
areola  of  congestion.    For  a  short  time  the  hemi- 
spherical  bleb  is  beautifully  pellucid,   tense,  and 
shinmg.      Presently   the    serous    contents  become 
somewhat  turbid,  and  the  blister  gets  flaccid  and  dull. 
At  this  stage,  either  from  scratching  or  pressure,  the 
blister  is  generally  ruptured.    The  morbid  process 
does  not  at  once  come  to  an  end,  but  proceeds  as  an 
advancing,  eccentrically-spreading  exfoliation  of  the 
epidermis ;  an  exfoliation  which  may  not  cease  to 
advance  until  an  area  an  inch  or  more  in  diameter 
is  denuded  of  epithelium.    Then,  in  that  particular 
spot,  the  disease  stops,  a  pinkish,  slightly  glazed- 
looking  patch,  rarely  covered  with  a  tissue  paper-like 
scale,  remaining  for  some  time.    Occasionally,  after 
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the  rupture  of  the  primary  bleb,  vesication  may 
continue  in  the  peripheral  portion  of  its  remains. 
Only  one  or  two  blebs  may  be  visible  on  the  entire 
surface  of  the  body ;  generally  there  are  many,  the 
disease  being  spread  by  the  lingers  in  scratching  or 
rubbing. 

Pemphigus  contagiosus  may  occur  in  almost  any 
part  of  the  body.  In  young  children  it  is  usually 
difluse ;  in  adults  it  is  mostly  confined  to  the  axillte 
and  crutch.  In  these  latter  situations  it  gives  rise 
to  much  irritation  and  discomfort,  owing  to  the  suc- 
cessive crops  of  bullte  running  into  each  other  and 
rendA'ing  the  parts  raw  and  tender,  and  predis- 
posed to  boils  or  some  form  of  eczematous  intertrigo. 
During  warm,  moist  weather  it  may  be  kept  up 
indefinitely  by  auto-inoculation. 

Assistant  -  Surgeon  Soorjee  Narain  Singh 
describes  a  series  of  cases  of  a  form  of  con- 
tagious pemphigus  occurring  in  rapid  succession 
in  the  children  of  three  families  in  India  (exact 
locality  not  specified),  which  bears  some  resem- 
blance to  the  pemphigus  contagiosus  above  described. 
It  differs,  however,  inasmuch  as  in  the  Indian  disease 
the  buUte  were  very  large — often  larger  than  hen's 
eggs,  and  persisted  for  from  one  to  three  weeks.  In 
one  of  the  thirteen  cases  described  there  followed  a 
certain  amount  of  sloughing  at  the  seat  of  the  bulla3 ; 
in  the  others  there  was  neither  ulceration  nor  con- 
stitutional disturbance. 

^Etiology  anrt  patholog:y. — Like  ordinary  im- 
petigo contagiosa,  this  is  undoubtedly  a  germ  disease. 
I  have  found  a  diplococcus  in  the  epidermis  and  fluid 
of  the  blister  ;  whether  this  is  the  special  bacterium 
responsible  for  the  disease,  cultivation  and  inoculation 
experiment  have  not  yet  decided. 

Diag:nosi$*. — Absence  of  constitutional  symp- 
tom.s,  or  a  history  of  such,  distinguishes  pemphigus 
contagiosus  from  chicken-pox.  Absence  of  tricho- 
phyton elements  and  of  a  well  -  defined,  slightly 
raised,  festooned,  and  itching  margin,  togetlier  with 
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the  presence  of  large  blebs  and  scaling  of  the  epi  - 
dermis,  distinguish  it  from  ordinary  forms  of  body 
ringworm ;  a  disease  with  which,  when  occurring  in 
the  armpits  and  crutch  in  adults,  it  is  so  frequently 
confounded. 

Treatment.— Cleanliness,  the  frequent  use  of 
a  bichloride  of  mercury  lotion  (1  to  1,000),  and 
a  dusting  powder  of  equal  parts  of  boracic  acid, 
starch,  and  zinc  oxide  are  speedily  effective.  In 
the  school  and  nursery  those  responsible  for  the  care 
of  children  must  be  informed  of  the  contagiousness  of 
this  unpleasant  affection,  and  measures  be  instituted 
accordingly. 

///. — Caused  by  vegetable  jJarasites. 

MYCETOMA,  OR  THE  FUNGUS  FOOT  OF  INDIA. 

Definition. — A  disease  of  warm  climates,  particu- 
larly of  India,  affecting  principally  the  foot,  occasionally 
the  hand,  rarely  other  parts  of  the  body,  never  tlie 
internal  organs.  It  is  characterised  by  enlargement 
and  deformity  of  the  part ;  an  oily  degeneration 
and  general  fusion  of  the  affected  tissues;  the  for- 
mation of  cyst-like  cavities  communicating  by  sinuses, 
and  containing  peculiar  mycotic  aggregations  in  an 
oily  purulent  fluid  which  escapes  from  fistulous  open- 
ings on  the  surface.  The  disease  runs  a  slow  course, 
is  never  recovered  from  spontaneously,  and,  unless 
removed,  terminates  after  many  years  in  deatli  from 
exhaustion. 

History  and  geographical  distribution.— 

The  earliest  notice  of  this  disease  we  owe  to  KiBUipfer 
(1712).  Its  more  modern  history  commenced  with 
Godfrey,  of  Madras,  wlio,  in  the  Lancet  of  June  10th, 
1843,  gave  a  description  of  several  unquestionable 
examples  under  the  title,  "  Tubercular  Disease  of  the 
Foot."  Subsequently  Balingall  (1855),  who  was  the 
first  to  suggest  its  parasitic  nature,  Eyre  (1860),  and 
others  added  considerably  to  our  knowledge  of  the 
subject.    The  merit  of  bringing  the  disease  promi- 
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nently  before  the  profession,  and  of  distinctly  describ- 
ing its  clinical  and  anatomical  featui'ss,  as  well  as  of 
suggesting  its  probable  pathology,  belongs  entirely  to 
Vandyke  Carter,  who,  from  1860  to  1874,  in  a  series 
of  important  papers,  furnished  the  information  on 
which  all  later  descriptions  have  been  principally 
founded.  Carter  was  the  first  to  point  out  the  pre- 
sence of  mycotic  elements  in  the  discharges  coming 
from  the  implicated  structures,  and  in  the  contents 
of  the  characteristic  cysts  and  sinuses  with  which 
they  are  honeycombed.  Since  the  date  of  Carter's 
papers,  beyond  the  discovery  that  the  associated 
fungus,  in  at  least  one  variety  of  mycetoma,  pos- 
sesses affinities  with  actinomyces,  as  suggested  by  him 
in  1886,  and  that  the  disease  is  not  confined  to  India, 
there  has  been  no  very  important  addition  to  our 
knowledge. 

In  India  mycetoma  is  endemic  in  districts  more  or 
less  limited.  These  districts  are  scattered  over  a  wide 
area,  the  intervening  regions — in  some  instances  whole 
provinces,  as  that  of  Lower  Bengal — enjoying  an  almost 
complete  immunity.  It  appears  to  be  acquired  only 
in  rural  districts,  the  inhabitants  of  the  towns  being 
exempt.  Among  the  most  afflicted  districts  may  be 
mentioned  Madura — hence  the  name  "  Madura  foot  " 
by  which  mycetoma  is  often  known — Hirsar,  Ajmeer, 
Delhi,  various  places  in  the  Punjab,  Kashmir,  and 
Rajputana.  In  recent  years  we  have  accounts  of  its 
occurrence  with  some  degree  of  frequency  in  Sene- 
gambia,  and,  also,  of  a  very  few  examples  in  Algeria, 
Egypt,  the  Soudan,  Cochin  China,  Italy,  the  United 
States,  and  in  South  America.  It  is  probable  that 
in  time  mycetoma  will  be  found  to  be  endemic  in 
many  warm  countries  in  which  it  has  hitherto  escaped 
recognition. 

Symptoms. — Mycetoma  begins  usually,  though 
by  no  means  invariably,  on  the  sole  of  the  foot— most 
often  the  right.  The  first  indication  of  disease  is 
the  .slow  formation  of  a  small,  firm,  rounded,  .somewhat 
hemispherical,  slightly  discoloured,  painless  swelling 
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perhaps  about  half  an  inch  in  diameter  (Fig.  112). 
After  a  month  or  more  this  swelling  may  soften  and 
rupture,  discharging  a  peculiar  viscid,  syrupy,  oily, 
slightly  purulent,  sometimes  blood-streaked  Huid  con- 
taining in  suspension  certain  minute,  rounded,  greyish 
or  yellowish  particles,  often  compared  to  grains  of  fish 
roe.  In  other  examples  of  the  disease  the  particles 
in  the  discharge  are  black,  having  the  size  and  ap- 
pearance of  grains  of  coarse  gunpowder.  Sometimes 


Fig.  11.3.— Section  of  a  "  Maaimi  foot."    [T.  R.  Lewis.) 


these  particles  are  aggregated  into  larger  masses  up 
to  the  size  of  a  pea.  In  time  additional  swellings,  , 
some  of  which  break  down  and  form  similar  sinuses, 
appear  in  the  neighbourhood  of  the  first  or  elsewhere 
about  the  foot.  For  the  most  part  the  sinuses  are 
permanent,  healing  up  in  a  very  few  instances  only. 
Gradually  the  bulk  of  the  foot  increases  to  perhaps  two 
or  three  times  the  normal  volume  (Fig.  113).  Tliere  is 
comparatively  little  lengthening  of  the  foot;  but  there 
is  a  general  increase  in  thickness,  so  that  in  time  the 
mass  comes  to  assume  an  ovoid  form,  the  sole  of  the 
member  becoming  convex,  the  sides  rounded,  and  the 
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anatomical  points  obliterated.  The  toes  may  be 
forced  apart,  bent  upwards  at  the  tarso-phalangeal 
joints  or  otherwise  misdirected ;  so  that,  on  the  foot 
being  placed  on  the  ground,  the  toes  do  not  touch  it. 
The  surface  of  the  skin  is  roughened  by  a  number 
of  larger  or  smaller,  firmer  or  softer,  liemispherical 
elevations,  in  some  of  which  the  orifices  o£  the  numer- 
ous sinuses  open.  Most  of  these  orifices  are  easily 
made  out ;  others  are  not  so  apparent,  their  position 
being  indicated  and,  at  the  same  time,  concealed  by 
a  bunch  of  pale,  flabby,  fungating,  and  but  slightly 
vascular  granulations.  In  the  latter  the  orifice  may 
be  hard  to  find.  Once  the  probe  is  got  to  enter, 
the  instrument  readily  passes  to  a  considerable  depth, 
even  to  the  bone  ;  in  advanced  cases  it  can  be  carried 
through  the  softened  tissues  with  the  greatest  ease  in 
almost  any  direction,  and  without  causing  much  pain 
or  haemorrhage. 

The  discharge  issuing  from  the  sinuses  differs  in 
•  amount  in  different  cases,  and  from  time  to  time  in 
the  same  case  ;  whether  profuse  or  scanty  it  always 
exhibits  the  same  oily,  mucoid,  slightly  _  purulent 
appearance,  and  may  stink  abominably.  With  a  very 
few  exceptions  it  contains  either  the  grey  or  the  black 
grains  already  referred  to,  rarely  similar  bodies  of  a 
reddish  or  pink  colour. 

To  the  touch  the  swollen  foot  feels  somewhat 
elastic,  and  does  not  readily  pit  on  pressure.  The 
sensibility  of  the  skin  is  preserved.  Although  com- 
plained of  in  some  instances,  severe  pain  is  rarely 
a  prominent  feature.  The  principal  complaint  is  of 
inconvenience  from  the  bulk  and  weight  of  the  mass, 
and,  in  advanced  cases,  of  the  uselessness  of  the  limb 
for  locomotion.  In  time  the  foot  is  no  longer  put  to 
the  ground,  different  unnatural  styles  of  progression 
being  adopted  by  different  patients. 

As  the  foot  enlarges  the  leg  atrophies  from  disuse  ; 
so  that  in  the  advanced  disease  an  enormously  en- 
larged and  misshapen  foot,  flexed  or  extended,  is 
attached  to  an  attenuated  leg  consisting  of  little  more 
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than  skin  and  bone.  In  some  the  tibia,  or  the  bones 
of  the  forearm,  as  the  case  may  be,  become  involved  ; 
in  others  the  disease  may  be  at  first  confined  to  a  toe, 
or  a  finger,  or  other  limited  area.  In  a  very  few  in- 
stances the  seat  of  the  disease  is  the  knee,  thigh,  jaw, 
or  neck.  The  internal  organs  are  never  specifically 
implicated,  either  primarily  or  secondarily  ;  neither 
are  the  lymphatic  glands,  although  these  may  be  the 
subject  of  adenitis  from  secondary  septic  infection. 

After  ten  or  twenty  years  the  patient  dies,  worn 
out  by  the  continued  drain,  or  carried  ofi"  more 
suddenly  by  diarrhoea  or  other  intercurrent  disease. 

Classification. — Although  the  broad  clinical  fea- 
tures and  the  progress  of  all  forms  of  mycetoma  are 
practically  identical,  it  is  customary  to  divide  them 
into  three  varieties  according  to  the  colour  of  the 
particles  suspended  in  the  discharge  ;  which  pai'ticles, 
as  will  be  pi-esently  explained,  proceed  from  larger 
masses  of  the  same  coloured  material  lodged  in  the 
diseased  tissues.  Thus  we  have  the  white  or  ochroid, 
the  black  or  melanoid,  and  the  red  forms  of  mycetoma. 
The  first  is  the  most  common  form,  the  second  is 
somewhat  less  common,  the  third  is  very  rare. 

Morbid  anatomy.— On  cutting  into  a  myceto- 
matous  foot  or  hand  the  knife  passes  readily  through 
the  mass,  exposing  a  section  with  an  oily,  greasy 
surface,  in  which  the  anatomical  elements  in  many 
places  are  unrecognisable,  being,  as  it  were,  fused 
together,  forming  a  pale,  greyish-yellow  mass.  The 
bones  in  parts  have  entirely  disappeared ;  where 
their  remains  can  still  be  made  out  the  cancellated 
structure  is  very  friable,  thinned,  opened  out,  and 
infiltrated  with  oleaginous  material.  Of  all  the 
structures  the  tendons  and  fasciae  seem  to  be  the 
most  resistant. 

The  most  remarkable  feature  revealed  by  section 
is  a  network  of  sinuses  and  communicating  cyst- 
like cavities  of  various  dimensions,  from  a  mere 
speck  to  a  cavity  an  inch  or  moi-e  in  diameter. 
Sinuses  and  cysts  are  occupied  by  a  material  unlike 
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anything  else  in  human  morbid  anatomy.    In  the 
black  variety  of  mycetoma  this  material  consists  of  a 
black  or  dark  brown  firm,  friable  substance  which, 
in  many  places,  stuffs  the  sinuses  and  cysts  ;  mani- 
festly it  is  from  this  that  the  black  particles  in  the 
discharge  are  derived.    In   the  white  variety  the 
sinuses  and  cysts  are  also  more  or  less  stuffed  with 
a  white  or  yellowish  roe-like  substance,  evidently  an 
aggregation  of  particles  identical  with  those  escaping 
in  the  corresponding  discharge.    The  black  substance, 
which  can  iDe  readily  turned  out,  is  moulded  into 
truffle-like  masses  ranging  in  size  from  a  mere  grain 
to  a  small  apple,  according  to  the  capacity  of  the  cysts 
or  sinuses  containing  it.    The  roe-like  particles  in  the 
white  variety  are  held  together  by  a  softer  cheesy- 
looking  material.    The  sinuses  and  cysts  occupy  the 
bones,"  muscles,  or  fascife  indiscriminately ;  they  are 
found  principally  in  the  fat  and  connective  tissue. 
They  are  lined  with  a  smooth  membrane,  adherent 
when  in   the   soft   tissues,   but  capable   of  being 
enucleated  when  in  the  bones.    Some  of  the  cysts  do 
not  communicate  with  sinuses  ;  most  of  them,  however, 
do  so  and  with  each  other,  opening  on  the  surface  of 
the  skin  at  the  mammillated  fistulee  already  referred 
to.    In  the  very  rare  red  variety  the  colour  of  the 
accretions  is  red  or  pink.    In  a  few  instances — as  in 
those  recorded  by  Lewis  and  Cunningham — no  con- 
cretions of  any  description  can  be  discovered,  the 
cysts  and  sinuses  being  occupied  by  an  oleaginous 
purulent  material  alone. 

Under  the  microscope  mycotic  elements  can  be 
discovered  both  in  the  white  and  black  concretions. 
In  microscopical  sections  of  the  tissues  evidences  of 
extensive  degenerative  changes,  the  result  of  a  chronic 
inflammation,  can  be  readily  made  out.  An  important 
feature  as  bearing  on  the  pathology  of  the  disease, 
and  one  which  was  long  ago  described  by  Lewis 
and  Cunningham,  has  been  insisted  on  more  recently 
by  Cunningham,  namely,  a  sort  of  arteritis 
obliterans  or  extensive   proliferation  of  the  endo- 
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theliuin  of  the  arteries  and,  according  to  Vincent, 
a  tliickening  of  the  adventitia  of  the  vessels  as  well 
as  of  the  capillaries  in  the  more  affected  areas. 

Histologfy,  pathology  ,  and  a;liology.— TF/wi!e 
variety. — The  white  particles  suspended  in  the  dis- 
charge from  the  white  or  ochroid  variety  of  mycetoma 
are  soft,  easily  crushed,  insoluble  in  caustic  potash, 
alcohol,  chloroform,  or  acids.  They  are  round  or 
somewhat  reniform  in  shape  and,  under  the  micro- 
scope, are  seen  to  be  made  up  of  an  agglomeration 
of  several  colonies  of  a  ray  fungus — closely  resembling 
actinomyces — in  the  mesbes  of  which  cellular  products 
of  inflammation  are  entang-led. 

As  m  actmomyces,  there  is  a  central  reticulum 
of  an  exceedingly  fine  and  interwoven  mycelium 
surrounded  by  a  closely  set  radiation  of  delicate, 
straight  filaments  (1  to  l-o  ^)  many  of  which 
terminate  in  well-marked  club-shaped  ends.  These 
clubs  thus  constitute  the  peripheral  layer  in  a 
three-zoned  body,  the  intermediate  zone  being  the 
straight  filaments,  the  central  zone  the  interwoven 
mycelium.  The  roe-like  masses  in  the  cysts  and 
sinuses  are  but  aggregations  of  the  rounded  fungus 
group  constituting  the  individual  granule.  * 

Sections  show  the  same  parasite  in  the  diseased 
and  softened  tissues  outside  the  cysts  and  tunnels. 
Thus  Vincent  found  it  in  the  unbroken  tuberose  swell- 
ings under  the  skin;  Boyce  and  Surveyor  in  the 
muscles  and  elsewhere.  Kanthack  describes  the 
tissue  changes  which  it  produces  in  this  situation  as 
follows  :— "  In  the  earliest  stages  we  have  simply  a 
reactive  inflammation,  the  fungus  being  surrounded 
by  round  cells.  Gradually  the  latter  are  replaced  by 
typical  granulation  tissue,  epithelioid  cells,  and  vessels 
which  appear  in  large  numbers.  At  this  time  the 
various  degeneration  forms  of  the  fungus"  — the 
clubbing  of  the  rays,  pigmentation  of  mycelium, 
vitreous  changes,  loss  of  tinctorial  qualities,  and  so 
forth — "are  observed,  and  a  pigment,  varying  in 
colour  from  yellow  to  dark  brown,""  is  observed  in  the 
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tissues  around  the  fungus.  Gradually  the  granulation 
cells  give  rise  to  fibrous  tissue,  and  we  may  then 
see  the  typical  microscopical  cysts  or  abscesses  com- 
posed of  the  following  structures  passing  from  without 
inwards  :  (a)  A  fibrous  ring  (pigmented  or  not)  ;  (6) 
granulation  cells  ;  (c)  pus  cells  or  leucocytes,  perhaps 
invading  the  fungus ;  {d)  a  finely  granular  detritus 
immediately  around  the  organism  ;  (e)  the  fungus 
itself.  The  latter  may  be  at  any  stage  of  degenera- 
tion." The  exact  process  by  which  the  cysts  and 
sinuses  are  formed  has  not  been  fully  worked  out ; 
presumably,  it  is  an  extension  of  the  process  described 
by  Kanthack,  the  lining  membrane  of  the  cysts  and 
sinuses  being  the  outcome  of  an  inflammation  which 
is  excited  in  the  tissues  by  the  fungus,  and  which  is 
evidence  of  an  efibrt  on  the  part  of  the  body  to  protect 
itself  by  shutting  off  and  extruding  the  invading 
parasite. 

This  fungus,  so  closely  allied  to  actinomyces,  has 
been  successfully  cultivated  by  Boyce  and  Surveyor, 
and  also  by  Vincent ;  hitherto,  all  attempts  to  grow 
it  in  the  lower  animals  have  failed.  Unlike  actino- 
myces, it  will  not  grow  readily  in  animal  substances 
but  flourishes  in  vegetable  infusions,  or  in  media  con- 
taining a  proportion  of  vegetable  matter.  It  differs 
also  from  actinomyces  in  certain  minute  morpho- 
logical and  tinctorial  qualities  ;  so  that  though  closely 
allied  to  the  better-known  fungus,  apparently  it  is  not 
specifically  identical  with  it.  Vincent  has  named  it 
Nocardia  or  Stre2)tothrix  madurce. 

Black  variety.— Although,  all  observers  are  prac- 
tically agreed  in  recognising  the  presence  of  a  ray 
fungus  in  the  white  or  ochroid  form  of  mycetoma, 
there  is  not  the  same  unanimity  in  regard  to  the 
presence  and  characters  of  fungus  elements  in  the 
black  or  melanoid  variety. 

The  individual  black  grains,  floating  in  the  dis- 
charge or  lying  in  the  tissues,  in  this  form  of  mycetoma, 
vary  in  size  from  microscopic  grains  to  masses  of 
considerable  bulk,  as  already  mentioned.    The  surfaces 
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of  the  smallei'  grains  are  distinctly  mammillated,  and 
the  bodies  themselves  are  firm  and  frialjle.  Theit 
colour  is  not  discharged  by  alcohol  or  chloroform,  and 
is  but  slightly  affected  by  caustic  potash  ;  but  it  is 
discharged  by  first  boiling  in  caustic  potash  and  sub- 
sequently transferring  to  distilled  water.  Certain  of 
the  grains — presumably  the  oldest — reveal  no  fungus 
under  the  microscope  ;  but  others,  as  Kanthack  and 
Boyce  have  pointed  out,  show  a  distinct  network  of 
interlacing,  broad,  varicose,  moniliform  tubes  with  a 
manifest  radiated  arrangement.  At  the  periphery 
these  tubes  may  end  in  minute  clubs.  The  walls 
of  the  tubes,  as  well  as  the  intermediate  substance, 
are  pigmented.  Such  bodies  do  not  specially  suggest 
a  ray  fungus  ;  but  Kanthack,  in  one  specimen  of 
raelanoid  Madura  foot,  found  examples  in  which  a 
central  interwoven  mycelium  was  suiTounded  by  a 
zone  of  characteristically  clubbed  rays.  In  this 
specimen  the  filaments  were  broad,  often  interrupted, 
not  uniform  in  diameter,  and  presented  small  vari- 
cosities. Transition  forms,  connecting  the  more  or 
less  perfect  type  with  the  structureless  black  masses, 
could  be  traced.  From  this  circumstance  Kanthack 
concludes  that  the  black  masses  are  really  the  product 
or  remains  of  the  fungus  described.  The  black 
pigment  is  never  found  free  in  the  softened  tissues, 
but  is  always  closely  surrounded  by  a  dense,  fibrous 
tissue,  or  it  lies  in  cysts  or  sinuses. 

The  relationship  of  the  ivhite  to  the  black  variety. 
— -Tiie  question  suggests  itself.  Are  the  two  forms  of 
Madura  foot,  the  ochroid  and  the  melanoid,  caused  by 
the  same  parasite,  by  varieties  of  the  same  parasite, 
or  by  distinct  species?  In  favour  of  the  specific 
identity  of  the  forms  are  the  facts  that  black  and 
white  masses  have  been  found  together  in  the  same 
case  (Lewis  and  Cunningham  and  Boccaro) ;  that  they 
are  co  endemic  ;  that,  with  the  sole  exception  of  the 
colour,  the  clinical  features  and  pi-ogress  of  the  disease 
are  identical  in  both  forms  ;  that  pigment  is  often 
found  in  the  tissues  in  the  white  variety  ;  that  the 
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fungus  of  the  latter  often  undergoes  distinct  pigmen- 
tary degeneration  sucli  as  is  frequently  seen  in  human 
and  bovine  actinomycosis.  Against  their  identity  are 
the  rarity  of  their  concurrence  in  the  same  individual ; 
the  large  size  of  the  mycelial  filaments  in  the  melanoid 
form  ;  and  the  fact  that  the  latter,  unlike  the  white 
fungus,  has  hitherto  resisted  all  attempts  at  cultivation. 

The  pathological  significance  of  the  fxmgus. — Most 
pathologists  agree  in  regarding  the  ray  fungus  as  the 
cause  of  the  disease  in,  at  least,  the  white  variety 
of    mycetoma.      Cunningham,    however,,   has  de- 
murred   to    this     conclusion,    on     the  following 
grounds: — "1st,    that  a  certain   number  of  cases 
occur  in  which,  whilst  all  the  essential  symptoms  of 
the  disease  are  present,  there  is  an  entire  absence  of 
any  concretions  of  either  the  black  or  white  variety 
and  of  the  fungal  elements  ordinarily  associated  with 
them  ;  2nd,  that  the  fungal  elements  which  ordinarily 
occur  in  connection  with  the  two  varieties  of  the 
disease  are   of  absolutely  unlike   character,  those 
associated  with  the  white  variety  resembling  those  of 
actinomyces,  and  those  of  the  black  variety  forming 
sclerotiaj  like  those  of  the  sclerotinia;  and  other  allied 
ascomycetes  ;  3rd,  that  the  very  formation  of  sclero- 
tioid  bodies  is  a  process  which  is  normally  indicative 
of  a  cessation  of  vegetative  growth  dependent  on 
exhaustion  of  nutritive  supply,  and  therefore  one 
which   could  not  occur  were  the  normal  tissues  the 
proper   site  for  the  development  of  the  parasitic 
elements."    Cunningham  suggests  that  the  fungus 
vegetates  on  a  soil  previously  prepared  for  it  by  the 
true,  and  as  yet  undiscovered,  cause  of  the  disease  j 
and  hints  that  possibly  the  endarteritis  already  re- 
ferred to  may  be  the  primary  effect  of  the  true  germ, 
and  the  cause  of  the  softening  of  the  tissues,  which 
thus  become  a  suitable  nidus  for  the  actinomyces-like 
fungus  that  subsequently  enters  accidentally  from 
without.    According  to  this  view,  the  ray  fungus  is 
not  a  necessary  element  in  the  pathological  process, 
but  merely  an  accidental  epiphenomenon. 
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Until  irrefutable  evidence,  such  as  can  only  be 
supplied  by  the  successful  inoculation  of  cultures  of 
the  ray  fungus  taken  from  both  the  white  and  the 
black  varieties,  is  obtained,  similar  objections  can 
always  be  raised  to  accepting  these  parasites  as  the 
true  cause  of  mycetoma.  Nevertheless,  the  intimacy 
and  frequency  of  their  association  with  this  disease 
are  so  marked  that  the  provisional  assumption  of 
such  a  relationship  seems  to  be  justifiable. 

Mode  of  entrance  of  the  fungus. — Notliing  is 
known  on  this  point.  It  is  conjectured  that  the 
fungus  may  be  a  usual  parasite  on  some  plant,  and 
that  it  finds  an  entrance  into  the  tissues  of  man 
through  a  wound  in  the  skin.  The  peculiar  endem- 
icity  and  geographical  distribution  of  the  disease,  and 
the  facts  of  its  occurring  almost  invariably  on  the 
feet  or  hands,  and  principally  in  bare-footed  agricul- 
turists, favour  this  view.  So  far,  no  distinct  relation- 
ship has  been  traced  between  the  disease  and  any 
particular  type  of  soil  or  vegetation. 

Treatment. — The  only  effective  treatment,  in 
the  case  of  implication  of  a  considerable  part  of  the  foot 
or  hand,  is  amputation.  This  must  be  performed  well 
above  the  seat  of  the  disease  ;  for  it  must  be  borne  in 
mind  that  the  long  bones  may  be  implicated  as  well 
as  the  small  bones,  and  that  unless  the  entire  disease 
be  removed  it  will  recur  in  the  stump.  Complete 
removal  is  not  followed  by  relapse.  If  a  toe,  or  a 
small  portion  of  the  foot  or  hand,  is  alone  involved, 
this  may  be  excised  with  success.  Potassium  iodide, 
which  seems  to  be  so  potent  a  remedy  in  actinomy- 
cosis, has  been  tried  in  madura  foot,  but  without 
success. 

DHOBIR  ITCH. 

In  view  of  the  recent  researches  of  Sabouraud  and 
others  on  the  ringworms  of  Europe,  there  can  be  little 
doubt  that  the  ringworms  of  warm  countries  are  at- 
tributable to  a  large  variety  of  fungus  forms,  probably 
s  s  2 
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many  of  them  derived  from  the  lower  animals.  Al- 
though, in  a  general  way,  we  are  familiar  enough  with 
the  clinical  features  of  these  ringworms,  their  specific 
germs  have  not  as  yet  been  very  closely  studied.  By  the 
lay  public  all  epiphytic  skin  diseases,  more  especially 
all  forms  of  intertrigo,  are  spoken  of  as  dhobie  (washer- 
man's) itch,  in  the  belief,  probably  not  very  well 
founded,  that  they  are  contracted  from  clothes  which 
have  been  contaminated  by  the  washerman.  There  are 
many  sources  of  ringworm  infection  in  warm  climates 
besides  the  much  maligned  dhobie. 

In  the  tropics,  native  children  often  exhibit 
dry,  scurfy  patches  of  ringworm  on  the  scalp  ;  and 
the  skin  of  the  trunk  and  limbs  of  adults  is  not  un- 
frequently  aflPected  with  red,  slightly  raised,  itching 
rings,  or  segments  of  rings,  of  trichophyton  infection. 
Sometimes  these  rings  enclose  areas  many  inches  in 
diameter. 

Pityriasis  versicolor  is  also  very  common  m  the 
tropics.  It  is  the  usual  cause  of  the  pale,  fawn- 
coloured,  scurfy  patches  so  frequently  a  feature  on  the 
dark-skimied  bodies  of  natives.  On  the  dark- 
pigmented  skins  of  negroes,  Indians,  and  dark- 
complexioned  Chinese,  the  patch  of  pityriasis— 
contrary  to  what  obtains  in  Europeans  and  light- 
skinned  Chinese— is  paler  than  the  healthy  integu- 
ment surrounding  it.  The  pigment  in  the  fungus 
{Microsporon  fxirfur)  and  the  profuse  growth  of 
the  latter  conceal,  as  a  coat  of  yellow  paint  might 
do,  the  dark  underlying  natural  pigment  of  the  skin. 

'  The  expression"  dhohie  itch,  although  applied  to 
any  itching,  ringworm-like  affection  of  any  ]iart  of  the 
skin,  most  commonly  refers  to  some  form  of  epiphytic 
disease  of  the  crutch  or  axilla.  There  are  at  least 
three  species  of  vegetable  or  bacterial  parasites 
which  in  the  tropics  are  prone  to  attack  these 
situations— namely,  the  trichophytons  or  ordinary; 
body  ringworms,  the  Microsporon  imnntissDmcm  of 
erythrasma,  and  the  germ  of  the  disease  I  have 
described  under  the  name  pemphigus  contagiosus. 
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The  sufleriiig  wliicli  yome  of  the  forms  of  clhobie 
itch  gives  rise  to  is  often  very  great.  In  hot,  damp 
weather  especially,  the  various  germs  proliferate  very 
actively,  producing  what  is  often  a  severe  dermatitis. 
The  excessive  irritation  leads  to  scratching  and,  very 
likely,  from  secondary  bacterial  invasion,  to  boils  or 
small  abscesses.  The  crutch  or  axillaj,  or  both,  are 
sometimes  rendered  so  raw  and  tender  that  the  patient 
may  be  unable  to  walk  or  to  dress  even.  The  irritation 
and  itching  are  usually  worse  at  night,  and  may  keep 
the  patient  awake  for  hours.  Even  in  the  absence  of 
treatment,  when  the  cold  season  comes  round  the 
dermatitis  and  irritation  subside  spontaneously.  The 
affected  parts  then  become  dry,  pigmented,  and  scurfy, 
and  the  fungus  remains  quiescent  until  the  return  of 
the  next  hot  weather. 

Diagriiosis. — The  diagnosis  of  mycotic  dermatitis 
is  usually  easily  made.  The  festooned  margin  is 
alinost  conclusive.  In  the  case  of  pemphigus  con- 
tagiosus  the  characteristic  blebs,  the  smooth,  raw, 
or  glazed  surfaces,  and  undermined  epidermic  rings 
are  usually  very  apparent  and  render  diagnosis  easy. 
When  doubt  exists  the  microscope  may  be  necessary  ; 
but,  owing  to  the  inflamed  condition  of  the  parts, 
there  may  be  much  difficulty  in  finding  fungus  ele- 
ments even  when  the  case  is  certainly  epiphytic.  A 
negative  result  i.s,  therefore,  not  always  conclusive 
against  ringworm. 

I  am  convinced  that  many  cases  of  dhobie  itch  are 
produced  by  Microsporon  ininutissimum,  and  that 
they  are  really  inflamed  erytbrasma  and  not  tricho- 
phyton ringworm.  During  cold  weather  one  often 
sees  on  the  site  of  what,  during  the  summer,  had  been 
a  troublesome  dhobie  itch,  a  browuish  furfuraceous 
discoloration  of  the  crutch  or  axilla.  The  same 
appearance  I  have  remarked  in  Europe  in  l^airopcans 
who  had  suffered  from  dhobie  itch  in  tlie  East,  and  on 
examining  scrapings  from  the  parts  have  found  M. 
minulissimum  in  abundance.  It  would  seem,  there- 
fore, that  during  the  heat  and  moisture  of  a  tropical 
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summer  this   generally   very   unirritatmg  parasite 
becomes  more  active  and  excites  smart  dermatitis. 
The   same   may   sometimes   be   seen   m  pityriasis 
versicolor.      I  believe  that  those   cases    of  mxcro- 
sporon—furftm-  and  «ii?iit<issi??iii«i— dhobie  itch  are 
more   easily   cured   than   the   trichophyton  vane- 
Treatment.— After  a  thorough  use  of  soap  and 
water,   the   application  of   Vleminck's  solution  of 
sulphuret  of  calcium  (1  oz.  quicklime,  2  oz.  precipi- 
tated sulphur,  15  oz.  water,  boiled  together  m  an 
earthenware  vessel  till  reduced  to  10  oz.  ;  decant  the 
clear  sherry-coloured  fluid  after  subsidence)  every 
night  for  three  or  four  times,  generally  brings  about  a 
rapid  cure.    A  tincture  of  the  leaves  of  Cassia  alata 
painted  on,  or  the  crushed  leaves  themselves  Aje  1 
rubbed  in,  are  equally  successful.     If  these  fail, 
chrysophanic  acid  ointment,  twenty  grains  to  the 
ounce  of  vaseline,  rubbed  in  twice  a  day  till  a  slight 
erythema  shows  at  the  edge  of  the  diseased  patch, 
is  almost  invariably  successful.     When  prescribing 
chrysophanic  acid  the  physician  must  be  careful  to 
inform  the  patient  of  its  staining  efi-ect  on  clothes; 
to   warn   him   to   stop   its   use   so   soon   as  the 
erythematous  ring  shows ;   and  to  be  careful  not 
to  apply  the  ointment  to  the  face.    A  writer  m  the 
Indian  Med.  Gaz.  (Jan.,  1898)  strongly  recommends 
the  application  of  glacial  acetic  acid,    it  cures  ne 
affirms,  with,  at  most,  two  applications.  The  smarting 
its  use  entails  is  relieved  by  laying  a  lump  of  ice  m  a 
handkerchief  on  the  part.    For  the  ringworms  of  the 
thick-skinned  natives  linimentum  lodi  freely  applied 
and  of  double  strength,  is  the  best,  and  a  most  efficient, 

remedy.  .        .  £        i.  i 

Propliylaxis  The   various   forms   of  crutch 

dhobie  itch  .may  be  avoided  by  wearing  next  the  skm 
short  cotton  bathing-drawers  and  changing  them 
daily,  at  the  same  time  powdering,  after  the  daily 
bath,  the  axillae  and  crutch  with  equal  parts  of  boric 
acid,  oxide  of  zinc,  and  starch. 


Fig.  114.— Tinea  Imbricata. 
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TINEA  IMBRICATA*  (Fig.  1  1  \). 

Defiiiitioii. — A  form  of  body  ringworm  peculiar 
to  certain  Eastern  oceanic  tropical  climates,  pro- 
duced by  a  Trichopliylon  [Lepidophyton,  Tribondeau), 
and  characterised  by  a  concentric  arrangement  of 
closely  set  rings  of  scaling  epidermis. 

Ocog^i-apliical    distribaation.— This  peculiar 
form  of  epiphytic  disease  is  strictly  confined  to  warm 
climates.    It  is  principally  met  with  in  the  Eastern 
Archipelago  and  in  the  islands  of  the  South  Pacific, 
although  it  has  been  found  to  extend  westward  as 
far  as  Burma,  and  northward  as  far  as  Foochow  and 
Formosa  on  the  coast  of  China.    In  many  of  the 
islands  of  the  South  Pacific  it  affects  a  large  pro- 
portion of  the  inhabitants ;  in  some  islands  quite 
one-half.     There  is  good  reason  to  believe  that  its 
area  of  distribution  is  gradually  extending.  Thus 
Turner  and  Koniger  tell  us  that  it  was  formerly  un- 
known in  Samoa  and  Bowditch  Islands,  where  it  is 
now  very  prevalent.     Dr.  Daniels  also  informs  me 
that  it  was  introduced  for  the  first  time  into  Fiji  by 
some  Solomon  Islanders  in  1870;  by  1872,  he  says, 
it  had  become  general  among  the  Fijians.    It  was  re- 
cently introduced  into  Tahiti,  and  rapidly  spread  there 
among  the  natives.    We  have  no  accounts  of  such  a 
disease  in  Africa  or  America ;  it  is  probable,  however, 
that  ere  long  it  will  be  introduced  into  the  tropical 
parts  of  both  of  those  continents.    Once  introduced, 
it  spreads  very  rapidly  in  countries  with  a  damp, 
equable  climate  and  a  temperature  of  between  80°  and 
90°  Fahr.    Very  high  or  low  tem[)eratures  and  a  dry 
atmosphere  are  inimical  to  its  extension. 

Symptoms. — Tinea  imbricata  is  easily  recog- 
nised. At  first  it  may  be  confined  to  one  or  two 
spots  on  the  surface  of  the  body ;  usually,  in  a  short 
time,  it  comes  to  occupy  a  very  large  area.    It  does 

*  Brit.  Journ.  of  Dct-malology,  No.  39,  vol.  iv,  ;  7}oiiiiafy, 
Arch,  de  Med.  Nav.,  Oct.,  1893;  TriLondoau,  Arch,  de  Mid. 
Nav.,  Jiily,  1899. 
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not  generally  aflPect  the  soles  and  palms,  althougli  it  may 
do  so ;  nor  is  the  scalp  a  favourite  site.  Dr.  Oswald 
Baker,  confirmed  by  Tribondeau,  remarks  that  it 
avoids  the  crutch,  the  axillae,  and  the  nails.  With 
these  exceptions  it  may,  and  commonly  does,  sweep 
over  and  keep  its  hold  on  nearly  the  entire  surface  of 
the  body  ;  so  that  after  a  year  or  two  a  large  part  of 
the  skin  is  covered  Avith  the  dry,  tissue-paper-like 
scales,  arranged  in  more  or  less  confused  systems  of 
concentric  parallel  lines,  absolutely  characteristic  of 
the  disease. 

An  inoculation  experiment  readily  explains  the 
production  of  the  scales,  their  concentric  parallel 
arrangement,  and  the  mode  of  extension  of  the 
patches.  About  ten  days  after  the  successful  in- 
oculation of  a  healthy  skin  with  tinea  imbricata,  the 
epidermis  at  the  seat  of  inoculation  is  seen  to  be  very 
slightly  raised  and  to  have  a  brownish  tinge.  Presently 
the  centre  of  this  brownish  patch — perhaps  a  quarter  of 
an 'inch  in  diameter — gives  way  and  a  ring  of  scaling 
epidermis,  attached  at  the  periphery  but  free,  ragged, 
and  slightly  elevated  towards  the  centre  of  the  spot, 
is  formed.  In  a  few  days  this  ring  of  epidermis  has 
extended  so  as  to  include  a  larger  area.  A  second 
brown  spot  then  appears  at  the  site  of  the  first  brown 
spot  and  in  the  centre  of  the  primary  scaling,  expanding 
ring.  This  second  spot,  in  its  turn,  gives  way,  pro- 
ducing a  second  and  similar  scaling  ring,  which  also 
expands,  following  the  first  ring  in  its  extension.  Later 
a  third  and  fourth  ring  form  in  the  same  way  ;  and  so 
on,  until  a  large  area  of  skin  is  covered  with  one  or 
more  systems  of  concentric  parallel  scaling  rings, 
which  follow  each  other  over  the  surface  of  the  body 
like  the  concentric  ripples  produced  by  a  stone  falling 
into  a  pool  of  water. 

The  scales,  if  not  broken  by  rubbing,  may  attain 
considerable  length  and  breadtli ;  but,  of  course,  their 
dimensions  are  in  a  measure  determined  by  the  amount 
of  friction  they  are  subjected  to.  Usually  they  are 
largest  between  the  shoulders — that  is,  where  the 
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patient  has  a  difficulty  in  scratching  himself.  The 
lines  of  scales  are  from  one-eighth  of  an  inch  to  half 
an  inch  apart.  The  hair  of  the  scalp  is  not 
injured. 

The,  fvAigus.  —  On  detaching  a  scale  and  placing 
it  under  the  micro.scope,  after  moistening  with  liquor 
potasste,  a  trichophyton-like  fungus  can  be  seen  in 
enormous  profusion.  This  fungus  has  not  been  culti- 
vated, but  Tribondeau,  on  the  evidence  of  finding 
fructification  in  one  observation,  pronounces  it  to  be  a 
Lejndophyton  and  not  a  Trichophyton.  The  parasite 
evidently  lies  between  epidermis  and  rete,  and  by  its 
abundance  causes  the  former  to  peel  up.  As  the 
fungus  does  not  die  out  in  the  skin  travelled  over,  it 
burrows  under  the  young  epithelium  almost  as  soon  as 
the  latter  is  reproduced.  Hence  the  peculiar  con- 
centric scaling  and  the  persistency  of  the  disease 
throughout  the  area  involved.  When  the  scales  are 
washed  off  by  the  vigorous  use  of  soft  soap  and  hot 
water,  the  surface  of  the  skin  is  seen  to  be  covered 
with  parallel  lines  of  a  brownish  colour — evidently 
the  slightly  pigmented  fungus  proliferating  and 
advancing  under  the  young  epidermis. 

Diagnosis.  —  From  ordinary  ringworm  tinea 
imbricata  is  easily  distinguished  by  the  absence  of 
marked  inflammation  or  congestion  of  the  rings,  by 
the  abundance  of  the  fungus,  by  the  large  size  of  the 
scales,  by  the  concentric  arrangement  of  the  many 
rings  or  systems  of  rings,  by  the  non-implication  of 
the  hair,  and,  according  to  Dr.  Oswald  Baker,  by  the 
avoidance  of  crutch  and  axillis.  From  ichthyosis  it  is 
distinguished  by  the  concentric  arrangement  of  the 
scaling,  by  the  peripheral  attachment  of  the  scales, 
and  by  the  presence  of  abundant  fungus  elements. 

Ti-catmciit. — The  best  treatment  for  tinea  im- 
bricata in  natives  is  the  free  application  of  strong 
linimentum  iodi.  Limited  patches  might  be  treated 
with  chrysophanic  acid  ointment  (twenty  grains  to  one 
ounce)  or  by  the  inrubbing  of  bruised  Cassia  alata 
leaves.    Sulphur  ointment,  or  sulphur  fumes,  act  very 
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slowly  and  unsatisfactorily.  Clothes  should  be  boiled 
or  burned. 

Prophylaxis. — Dr.  Daniels  informs  me  that 
tinea  imbricata  is  comparatively  rare  in  Tonga.  This 
circumstance  the  natives  attribute  to  their  custom  of 
oiling  the  body.  Dr.  Daniels  remarks  that  of  late 
years,  since  the  Fijians  adopted  the  same  practice,  the 
disease  has  become  somewhat  less  prevalent  among 
them.  Cleanliness,  and  the  immediate  and  active 
treatment  of  any  scaling  spot,  .should  be  carefully 
practised  in  the  endemic  countries. 

In  Tahiti  the  use  of  chrysophanic  acid  is  now 
general  among  the  natives ;  as  a  consequence  the 
disease  is  not  so  prevalent  there  as  it  was  only  a 
few  years  ago. 

PINTA. 

Definition. — An  epiphytic  disease  characterised 
by  peculiar  pigmented  patches  on  the  skin. 

Creo§:ra,i>liical  distribution. — In  certain  dis- 
tricts in  tropical  America — especially  along  the  river 
banks  in  Mexico,  Central  America,  Venezuela,  Co- 
lombia, Bolivia,  and  one  or  two  places  in  Peru,  Chili, 
and  Brazil — the  district  between  the  Juciparana  and 
the  Santo  Antonio  rivers  (Magalhaes,  private  letter) — 
there  occurs  an  epiphytic  skin  disease  characterised 
by  peculiar  red,  or  blue,  or  black,  or  white  piebald 
spotting  of  the  skin  of  a  part,  or  of  the  whole,  of  the 
body.  The  patient  emits  an  offensive  odour,  some- 
times compared  to  tliat  of  a  mangy  dog,  or  of  dirty 
linen.  Desquamation  and  itching  of  the  patches  are 
also  features  of  the  disease.  It  entails  no  constitu- 
tional disturbance  and  no  danger  to  life.  Like 
other  epiphytic  diseases,  want  of  personal  cleanliness 
has  a  great  deal  to  do  with  the  prevalence  of  pinta  in 
the  districts  mentioned,  for  it  is  rare  in  cleanly 
whites  or  well-to-do  negroes ;  the  dirty  Indians  and 
the  poor  half-castes  are  those  most  frequently  affected. 
In  some  districts  it  occurs  in  nearly  a  tenth  part 
of  the  inhabitants,  in  others  nearly  the  entire  popula- 
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tion  is  aftected.  Lately  a  somewhat  similar  disease 
has  been  seen  in  North  Africa  (Legrain,  Arch,  de 
Parasit.,  Jan.,  1898),*  in  Egypt,  and  possibly  in  the 
Malay  peninsula. 

Syiiiptoiiis. — Pinta  commences  at  one  or  two 
points,  the  rest  of  the  surface  becoming  infected  in 
turn  by  extension  or  by  auto-contagion.  At  first 
the  hands,  or  face,  or  some  other  exposed  parts,  are 
attacked.  The  original  patch  may  be  white,  red,  blue, 
or  black.  It  gradually  increases  in  size,  becoming 
scurfy  and  itchy,  particularly  when  the  surface  is  warm. 
As  the  patches  spread  they  assume  a  variety  of  shapes. 
Fresh  spots  appear  in  the  neighbourhood  of  the 
parent  spots,  into  which,  in  course  of  time,  they  tend 
to  merge  ;  so  that  ultimately  large  patches  of  dis- 
coloured skin  are  formed.  The  palms  of  the  hands 
and  the  soles  of  the  feet  are  not  attacked.  On  the 
scalp  becoming  afFected  the  hair  turns  white  and  thin, 
and  ultimately  falls  out.  When  fully  developed,  the 
disease  produces  a  very  grotesque  appearance.  It  is 
probable  that  the  white  patches  in  a  proportion  of 
cases  are  not  epiphytic,  as  they  neither  itch  nor 
desquamate;  very  likely  they  are  ordinary  leuco- 
dermia,  brought  about  by  disturbance  of  the  natural 
pigmentation  of  the  skin  by  a  parasite  which  had 
subsequently  died  out.  Sensation  and  the  glandular 
functions  of  the  skin  are  not  afFected.  In  conse- 
quence of  the  scratching,  the  implicated  parts  may 
become  cracked  or  idcerated. 

*  It  is  difficult  from  his  description  to  determine  the  exact 
nature  of  the  disease  alluded  to  by  Legrain.  It  commences  with 
pronounced  fever  lasting  for  one  week,  and  is  followed  by  malaise 
persi.sting  for  several  weeks.  This  is  followed  by  itching  and,  by 
and-by,  by  furfuraceous  desquamation  of  the  itching  parts  and 
gradually  developed  achromia.  He  positively  affirms  tluit  the 
disease  is  not  ordinary  vitiligo.  He  also  says  he  lias  seen  in 
Tripoli  a  coloured  skin  affection  with  the  clinical  features  of  true 
pinta  occurring  in  little  epidemics  in  particular  houses.  The 
results  of  microscopical  examinations  of  scrapings  of  the  affected 
skin  were  negative.  Possibly  this  is  the  disease  referred  to  in  the 
Journ.  of  Trap.  Med.,  Nov.,  189'J,  by  Sandwith,  as  having  been 
seen  by  him  in  Egypt.  , 
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Two  types  of  tlio  disease  have  been  named — the 
superficial  epidermic  and  the  deep  epidermic ;  the 
former  being  represented  by  black  and  Ijlue  patches 
which  spread  rapidly ;  the  hxtter  including  the  red 
and  white  patches,  apparently  involving  the  rete  and 
deeper  layers  of  the  epidermis,  speading  more  slowly, 
and,  at  the  same  time,  being  more  difficult  to  cure. 
The  various  forms  and  colours  may  concur  in  the  same 
individual ;  but  a  given  patch,  once  established,  does 
not  change  colour. 

Pinta  is  contagious,  and  attacks  both  sexes  and  any 
age.    Unless  properly  treated  it  may  last  for  years. 

Pathology. — If  one  of  the  scales  is  moistened 
with  liquor  potassaa  and  placed  under  the  microscope, 
black  spores  and  a  white,  highly  refracting  mycelium 
are  found.  The  spores  are  round  or  oval,  measuring 
8 /X  to  12  yu  in  diameter.  Abundant  j)igment  is  seen 
floating  in  a  yellowish  fluid  in  the  interior  of  the 
spore.  The  mycelial  filaments  are  short,  non-branch- 
ing, tapering  from  a  broad  base  to  a  blunt  point  by 
which  each  filament  is  attached  to  a  single  spore,  like 
the  stalk  to  a  cherry.  The  mycelium  measures  from 
18  ^  to  20  in  length  by  2  /x  in  breadth.  The  difi'er- 
ences  in  the  colour  of  the  patches  probably  depend 
on  difierences  in  the  pigmentation,  or  kind,  of  the 
fungus.  Such  is  Gastambide's  description  of  the 
parasite,  a  description  which,  to  some  extent,  is 
borne  out  by  Dr.  Osborne  Browne  in  the  Journal 
of  Tropical  Medicine,  Jan.,  1900. 

Montoya  y  Florez  {Eecherches  sur  les  Carates 
de  Colombie,  1898)  has  i^ublished  an  elaborate 
and  careful  description  of  the  disease  and  of  the 
various  mycotic  growths  he  found  in  the  several 
varieties  of  pinta  which  he  studied.  He  says 
that  he  has  never  seen  a  fungus  answering  to 
Gastambide's  description.  On  placing  the  scales 
moistened  with  liquor  pofcassse  under  the  microscope, 
long,  dichotomous  filaments,  generall}^  very  fine  and 
cylindrical,  in  certain  conditions  granular  and  beatled, 
are  seen.     In  places  this  mycelium  forms  a  dense 


Fig.  115.— Friictiru'atinii  of  cryptoKiniiic  opipliytos  in  piiitii. 

{ylfter  Montoya  y  I'lorcz.) 
red  iiiiitn  ;  n,  darl;  vinlot.  pintn  ;  ri,  grpy  violel  inula;  D.  Miio  pii'la. 
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network.  Here  and  there  veritable  ropes  of  mycelium 
are  visible,  or  broaJ,  short  filaments  with  fructifica- 
tion characteristic  of  the  particular  variety  of  the 
disease  maybe  detected  (Fig.  115).  He  has  succeeded 
in  cultivating  the  various  fungi,  which  apparently 
belong  to  a  plurality  of  genera  —  Penicilliuvi, 
Aspergillus,  Monilia. 

Diagnosis. — This  disease  is  readily  diagnosed 
from  leprosy  by  the  absence  of  antesthesia  in  the 
patches,  and  by  the  colour  of  the  spots ;  from 
erythrasma,  from  ringworm,  and  from  pityriasis 
versicolor  hj  the  colour,  and  by  the  microscopical 
characters  of  the  fungus. 

Trealment. — Chrysophanic  acid,  preparations  of 
sulphur,  strong  liniment  of  iodine,  and  other  epiphy- 
ticides  are  indicated.  Cleanliness  and  the  destruc- 
tion of  old  clothes  are  indispensable. 

PIEDRA. 

This  peculiar  disease  of  the  hair  is  very  common 
in  certain  districts  of  Colombia,  South  America.  So 
far  as  is  known,  it  is  confined  to  the  inhabitants  of 
that  country,  of  whom  a  considerable  proportion, 
both  male  and  female,  and  apparently  belonging  to 
all  the  races  represented  there,  are  aflfected. 

According  to  Juhel-Renoy,  whose  observations  prac- 
tically coincide  with  the  earlier  accounts  by  Desenne, 
Cheadle,  Morris,  and  others,  the  hairs  of  the  aflected  scalp 
are  dotted  over  at  irregular  intervals  with  numerous — 
twenty-three  in  a  hair  sixty  centimetres  in  length — 
minute,  gritty  nodosities.  These  are  barely  visible  to 
the  naked  eye,  but  distinctly  perceptible  to  the  touch 
when  the  hair  is  drawn  between  finger  and  thumb. 
The  affected  hairs  are  bent  and  twisted,  and  tend  to 
produce  matting  and  knotting.  The  little  nodosities, 
which,  though  very  firm,  are  not  so  hard  as  tlie  name 
piedra  (a  stone)  would  indicate,  being  easily  cut 
through  with  a  sharp  knife  or  scissors,  are  paler 
than  the  hair  which  they  surround,  or  partly  surround, 
like  a  sheath.    When  a  comb  is  drawn  through  the 
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hair  a  sort  of  crepitation  is  produced,  doubtless  by 
the  friction  against  the  hard  particles. 

Under  the  microscope  these  excrescences  are  found 
to  consist  of  a  number  of  spore-like  bodies,  easily 
made  apparent  by  soaking  the  hair  in  liquor  potassje 
after  washing  in  ether.  The  spores  (which  are  twice 
the  size  of  trichophyton  spores  and  remarkably 
refringent)  from  mutual  pressure  are  polyhedral,  and 
together  form  a  sort  of  tesselated  mosaic,  the  elements 
of  which  seem  to  be  held  together  by  a  greenish 
soluble  cement  in  which  a  number  of  minute  bacteria- 
like  rods  are  incorporated.  The  shaft  of  the  hair  is 
not  eroded  or  affected  in  any  way ;  it  can  be  seen 
intact  through  the  encrusting  fungus. 

Piedra  is  supposed  by  some  to  be  induced  by  the 
mucilaginous  hair  applications  in  vogue  among  the 
Colombians.  Although  Juhel-Renoy  has  given  to  it 
the  name  "  trichomycose  nodulaire,"  it  must  not  be 
confounded  with  the  trichomycosis  nodosa  of  Paterson 
(the  leptothrix  of  Wilson),  which  is  quite  a  different 
affection  and  common  enough  on  the  axillary,  scrotal, 
and  face  hair  in  Europe  and  elsewhere.  Neither 
must  it  be  confounded  with  trichorexis  nodosa,  a 
non-parasitic  disease  of  the  hair-shaft,  which  is  split 
up  at  different  points  into  brush-like  bundles  of  fibres 
and  is  thus  easily  fractured  ;  nor  with  moniliform  hair 
(monilethrix,  Crocker),  a  congenital,  hereditary,  and 
also  non-parasitic  disease. 

Treatment. — Cleanliness,  the  free  use  of  soap, 
and  the  application  of  some  epiphyticide  should  suffice 
for  cure.  Should  such  means  fail,  doubtless  shaving 
the  scalp  would  be  effectual. 

lY. — Caused  hy  animals. 

THE    CHIGOER   OR    SAND    FLEA  {SarCOpsilla  V.  PuUx 

penetrans'). 

Tiiis  insect,  formerly  confined  to  tlie  tropical  parts 
of  America  (30"  N.  to  30'  S.)  and  to  the  West  Indies, 
appeared  on  the  West  Coast  of  Africa  for  the  first 
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time  aliout  the  year  1872.  Since  that  date  it  has 
spread  all  over  the  tropical  parts  of  that  continent 
and  even  to  some  of  the  adjacent  islands — Madagascar 
for  example.  As  a  cause  of  sufiering,  invaliding,  and 
indirectly  of  death,  it  is  an  insect  of  some  importance. 

It  is  now  extremely  pre- 
valent on  the  East  Coast 
of  Africa,  and  is  causing 
a  large  amount  of  invalid- 
ing amongst  the  Indian 
coolies  there,  by  whom,  it 
is  to  be  feared,  it  may  be 
introduced  into  Bombay. 

The  chigger  (Fig.  11 G) 
is  not  unlike  the  common 
flea  (Pulex  irritans)  both 

Fig.  116.— Cliieser  (i'litec  )ic?ic/)'t(;is).    •  ->  „;j.i, 

{mancLni.)  m  appearance  and,  with 

one  exception,  in  habit. 
It  is  somewhat  smaller  in  size — 1  mm.,  the  head 
being  proportionately  larger  and  the  abdomen  deeper 
than  in  the  latter  insect.  In  colour  it  is  red  or 
reddish  brown.  Like  the  flea,  its  favourite  haunt  is 
dry,  sandy  soil,  the  dust  and  ashes  in  badly  kept 
native  huts,  the  stables  of 
cattle,  poultry  pens,  and  the 
like.  It  greedily  attacks  all 
warm-blooded  animals,  includ- 
ing birds  and  man.  Until 
impregnated,  the  female,  like 
the  male,  is  free,  feeding  inter- 
mittently as  opportunity  oSers. 
So  soon  as  she  becomes  impreg-  "^l^^-^^Na^S^ 
nated  she  avails  herself  of  the 

first  animal  she  encounters  to  burrow  diagonally  into 
its  skin,  where,  being  well  nourished  by  the  blood  of 
the  host,  she  proceeds  to  ovulation.  By  the  end  of 
this  process  her  abdomen,  in  consequence  of  the 
•rrowth  of  tlie  eggs  it  contains,  has  attained  the  size 
of  a  small  pea.  (Fig.  117.)  The  first  anterior  and 
the  two  posterior  segments  do  not  participate  in  the 
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enlargement,  the  latter  acting  as  a  j^lug  to  the  little  hole 
made  by  the  animal  when  she  entered  the  skin.  When 
the  ova  are  mature  they  are  expelled  and  fall  on  the 
ground.    In  a  short  time  a  thirteen-ringed  larva  is 


^^^^^ 


Fig.  Us.— (Jliij,'gei.s  ill  sole  of  foot. 
{From,  a  pliotograph  hy  Dr.  Daniels.) 

hatched  out  from  each  egg.  This  larva  presently 
encloses  itself  in  a  cocoon,  from  which,  in  eight  to 
ten  days,  the  perfect  insect  emerges. 

During  her  gestation  the  chigger  causes  a  con- 
siderable amount  of  irritation.  In  consequence  of 
this  pus  forms  around  her  distended  abdomen  which 
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now  raises  the  inflamed  integument  into  a  pea-like 
elevation.  After  the  eggs  are  laid  (according  to  some, 
before  this  process)  the  superjacent  skin  ulcerates  and 
the  chigger  is  expelled,  leaving  a  small  sore  which,  if 
infected  by  any  pathogenic  micro-organism,  as  the 


Fig.  113.— Chigger  lesions  of  hands  and  feet. 
(From  a  2Jlwtogmpli  by  Dr.  Daniels.)] 


bacterium  of  phagedc-ena  or  of  tetanus,  may  lead  to 
grave  consequences. 

Naturally,  being  nearest  the  ground,  the  feet  are  the 
parts  most  commonly  infested  by  chiggers.  The  soles 
of  the  feet  (Fig.  118),"the  skin  between  the  toes,  and  that 
at  the  roots  of  the  nails  are  favourite  situations. 
Other  parts  of  the  body  are  by  no  means  exempt ;  tlie 
scrotum,  penis,  the  skin  around  the  anus,  the  thighs,  and 
even  the  hands  (Fig.  11 9)  and  face,  are  often  attacked. 


Chigger. 


Usually  only  one  or  two  chiggevs  are  found  at  a 
time  ;  occasionally  they  are  present  in  hundreds, 
the  little  pits  left  after  their  extraction  being  some- 
times so  closely  set  that  parts  of  the  surface  may  look 
like  a  honeycomb. 

Treatment. — In  chigger  countries,  houses,  par- 
ticularly the  ground  floors,  must  be  frequently  swept 
and  accumulation  of  dust  and  dehris  be  prevented. 
Tlie  housing  of  cattle  and  poultry  must  be  similarly 
attended  to.  The  floors  should  be  sprinkled  often 
witli  carbolic  water,  insect  powder,  or  similar  insecti- 
cide. Walking  barefooted  must  be  avoided.  Bathing 
must  be  practised  daily,  and  any  chiggers  that  may 
have  fastened  themselves  on  the  skin  at  once  removed. 
They  may  be  killed  by  pricking  them  with  a  needle, 
or  by  the  application  of  chloroform,  turpentine,  mer- 
curial ointment,  or  similar  means,  after  which  they 
are  expelled  by  ulceration.  The  best  treatment,  how- 
ever, is  not  to  wait  for  ulceration,  but  to  enlarge  the 
orifice  of  entrance  with  a  sharp,  clean  needle  and 
neatly  to  enucleate  the  insect  entire.  Some  native 
women,  from  long  practice,  are  experts  at  this  little 
operation.  The  part  must  be  carefully  dressed  and 
protected  until  whole. 

MYIASIS. 

THE  SCREWWORM  (Compso7nyia  v.  Lucilia  macellaria). 

This  is  the  larva  of  a  dipterous  insect  (Fig.  120) 
common  in  certain  parts  of  America,  from  the  United 


Fig.  l-20.~Scnnvworni.  (Illaiwhard.) 

States  to  the    Argentine.    The   insect  (9-10  mm. 
long)   lays    her  eggs   on   the   surface  of  wounds, 
T  T  2 
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and  in  the  eare  and  nasal  fossre  of  persons  sleep- 
ina  in  the  open  air.  From  these  eggs  the  larvie 
are  hatched.  The  latter  are  white,  about  three-quar- 
tei-s   of  an  inch  in  length,  and  formed  of  twelve 


se'rments  carrying  circles  of  minute  spnies  so 
arranged  as  to  give  the  creature  a  screw-like  appear- 
ance ;  hence  the  vulgar  name.  They  burrow  ni  the 
tissues,  devouring  the  mucous  membrane,  muscles, 
c-u-tila^es,  periosteum,  and  even  the  bones,  thereby 
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causing  terrible  sores,  and  not  unfrequently,  particu- 
larly when  they  attack  the  ear  or  nasal  fossa;,  by 
penetrating  to  the  brain,  death  (Fig.  121).  In  thirteen 
cases  collected  by  Laboulbene  nine  proved  fatal ;  in 
thirty-one  collected  by  Maillard  twenty-one  died. 

If  treated  properly  and  in  time  by  injections  of 
chloroform,  carbolic  acid,  turpentine,  and  similar 
substances,  the  patient  may  be  saved ;  neglected,  he 
will  most  j^robably  die.  If  necessaiy  the  frontal 
sinuses,  the  antrum,  and  other  bony  cavities  must  be 
opened  to  secure  the  expulsion  of  the  larvjB. 

In  countries  where  this  pest  occurs  bloody  and 
offensive  discharges  from  the  nostrils  should  be  care 
fully  investigated,  and  if  found  to  be  caused  by  the 
screwworm,  vigorously  treated. 

VKR  MACAQUE  (Devmcitobia  cyaniventris  v.  noxialis) 
(Fig.  122). 

This  is  the  larva  of  an  American  fly  (Fig.  122,  C) 
the  identity  of  which  until  it  was  studied  by 
Blanchard  was  rather  doubtful. 


Fi",'.  122. — Denuatobia  noxialis.  (Blanchard.) 


At  an  early  stage  the  larva  has  the  appearance 
represented  by  A,  Fig.  122;  at  a  later  stage  tluit 
represented  by  B,  Fig.  122.  The  former  stage  of  the 
larva  is  called  Ver  macaque  (A),  the  latter,  much 
larger,  Torcel  or  '  Berne.  At  one  time  these  two 
larval  stages  of  the  same  insect  were  erroneously 
supposed  to  belong  to  different  species. 
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D,  noxialis  occurs  aLout  wooded  lands,  and  de- 
posits her  eggs  on  cattle  and  dogs  and  occasionally  on 
man.  When  hatched  out,  the  larvfe  penetrate  the 
skin  and  produce  an  inflamed  swelling  about  the 
aperture  of  entrance,  from  which  a  seropurulent 
Huid,  containing  the  black  faeces  of  the  larva,  exudes. 
Depied  says  that  he  has  twice  encountered  this 
larva  (the  identity  of  which  he  ascertained  by 
developing  the  insect)  in  the  scalp  of  Tonquinese. 

VEE  DU  CAYOE  {Ochromyia  anthrojjophaga). 

This  insect  occurs  in  the  district  of  Cayor, 
Senegambia.  The  larva  burrows  into  the  skin  of 
man  and  beast,  and  produces  a  small  inflamed 
swelling,  from  which  it  emerges  in  from  six  to  seven 
days. 

In  Africa,  and  in  many  other  parts  of  the  tropical 
world,  similar  anthropophagous  larvje,  which,  how- 
ever, have  not  yet  been  satisfactorily  identified,  are 
frequently  encountered. 

IXODIASIS. 

The  numerous  observations  which  in  recent  years 
have  established  the  fact  that  many  of  the  blood 
parasites  of  vertebrates  habitually  employ  blood- 
eating  arthropodes  as  intermediary  hosts,  either  for 
the  completion  of  their  development  or  for  passage 
from  host  to  host,  countenance  the  notion  that  those 
essentially  blood-eating  animals,  the  ticks,  may  fill  a 
similar  role.  Indeed,  this  has  already  been  proved 
as  regards  the  parasite  (Firosoma  higeminum)  of 
Texas  cattle  fever  (p.  35),  which,  as  originally  shown 
by  Smith  and  Kilborne,  after  being  extracted  by  the 
tick  {Rhiincephalns  sanguineAos  v.  Bouphilus  bovis), 
passes  into  the  egg,  and  so  into  the  J'oung  of  this 
acarus,  by  which,  when  the  acarus  comes  to  feed, 
it  is  in  turn  introduced  into  the  body  of  another 

bovine.  .   .,  , 

Quite  recently  a  similar  disease  of  dogs,  similarly 
produced  by  tick  bite,  has  been  discovered  in  South 
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Africa.  Doubtless  many  more  such  diseases  exist,  if 
not  iu  man,  certainly  among  the  lower  animals.  The 
opportunities  aflbrded  by  such  efiective  "go-betweens" 
as  the  many  species  of  tick  are  not  likely  to  be 
neglected  by  the  pathogenic  protozoa.  Certain  im- 
perfect observations  in  respect  of  two  species  of 
tick,  Acarus  persicus  and  A  earns  moubata,  point  to 
a  similar  transmission  of  pathogenic  organisms  by 
them  to  man.  In  the  hope  that  by  calling  attention  to 
the  subject  something  more  definite  may  be  elicited,  I 
have  condensed  the  little  that  is  known  about  the 
pathological  effects  sometimes,  though  not  invariably, 
produced  by  the  bites  of  these  animals.  The  facts 
that  these  bites  ai'e  not  invariably  followed  by  serious 
consequences,  that  when  serious  consequences  do 
ensue  these  are  not  evanescent,  and  that  they  confer 
immunity,  suggest  that  something  more  than  simple 
poisoning  by  an  animal  secretion  occurs,  most  likely 
something  of  the  nature  of  the  introduction  of  a 
living  germ. 

The  ticks,  or  wood-lice,  are  allied  to  the  spiders,  and  belong 
to  the  order  Acarus,  of  which  they  are  the  largest  specimens. 
They  are  all  of  them  parasitic  on  land  vertebrates,  most  of 
them  having  special  zoological  distributions,  although  each 
may  have  a  limited  variety  of  hosts.  Consequently  most  species 
have  a  restricted  geographical  range ;  a  few,  being  parasitic 
on  migratory  birds  and  on  domestic  animals,  are  more 
cosmopolitan. 

Briefly,  their  life-history  is  as  follows:— The  newly  hatched 
Ifirva  possesses  only  six  legs,  and  breathes  through  stigmata 
placed  behind  each  pair  of  limbs.  The  larvcc  ascend  plants, 
from  which  they  transfer  themselves  to  any  passing  animal. 
If  this  prove  a  suitable  host  the  ticks  attach  themselves  to  its 
skin,  by  means  of  their  beaks,  for  two  or  three  days.  After  thus 
feeding  they  fall  off  and,  lying  concealed  in  the  ground,  under- 
go a  first  metamorphosis,  during  which  they  acquire  a  fourth 
pair  of  legs  and  additional  stigmata.  Thus  -furnished,  the 
pupa  ascends  some  plant,  again  feeds  on  a  vertebrate  host,  and 
once  more  drops  on  the  ground  to  undergo  a  final  metamor- 
phosis and  acquire  sexual  organs.  After  impregnation,  the 
male  dying,  the  female  finds  her  host,  fills  herself  with  blood, 
and,  dropping  off,  lays  many  thousands  of  eggs.  The  lifo-span 
of  the  individual  tick  depends  on  circumstances.  If  unfed  it 
may  remain  alive,  though  inactive,  for  several  years. 
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AllGAS    PEllSICUS  (Fig.  123). 

°  Several  travellers  have  reported  on  a  peculiar 
disease,  especially  common  in  Miana  in  tbe  north  of 
Persia,  which  the  natives  confidently  attribute 
to  the  bite  of  A.  persicus.  According  to  Kotzebue 
and  Waldheim,  the  bite  of  this  tick  is  followed  by 
severe  pain,  delirium,  convulsions,  and  sometimes 
even  by  death.  Schlimmer  says  the  symptoms 
resemble  those  "of  remittent  fever — extreme  lassi- 
tude, disinclination  to  work,  yawning,  fever,  per- 
spiration not  accompanied  by  much  thirst,  increasing 

and  decreasing  at  stated  hours 
in  the  day."  Fatigued  travel- 
lers and  those  who  have  under- 
gone privations  are  specially 
liable.  He  relates  that  on  one 
occasion  (1858)  he  treated  400 
soldiers  who  declared  they  had 
been  bitten  by  these  ticks  at 
Miana.  Natives,  he  says,  are 
immune,  a  circumstance  he 
explains  by  previous  attacks. 
According  to  Dupre,  the  Per- 
sians treat  the  disease  by 
interdicting  meat,  acid  or  fermented  drinks,  and  by 
the  administration  of  sugar,  which  they  regard  as  a 
specific. 

Argas  persicus  is  found  in  the  north  of  Persia, 
where  it  is  called  Guerib-guez,  Malleh,  and  Keuch 
bheb-guez.  Its  habits,  are  similar  to  those  of  the 
common  bed  bug,  infesting  old  houses,  living  in  the 
cracks  of  walls,  floors,  or  furniture,  and  coming  out 
at  night  to  feed  on  men  or  beasts.  Kotzebue  says 
that  it  may  so  infest  a  village  as  to  drive  away  the 
inhabitants. 

Megnin,  because   he   experienced   no  ill  effects 
-from  the  bite  of  a  four-year-old^,  persicus,  denied 
the  pathogenic  properties  of  this  tick.  Tholazan, 
however,  who  while  in  Persia  paid  special  attention 
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to  the  point,  believes  that  its  evil  reputation  is  well 
desei'ved. 

ORNITHODORUS  MOUBATA  {Arcjas  moubata,  Murray). 

Dr.  Livingstone  was  the  first  to  describe  the  tick 
disease  of  Portuguese  South  Africa.  He  met  with  it 
at  Ambaca  andTete  on  the  Zambesi.  He  says  :  "The 
effects  of  the  bite  are  a  tingling  sensation  of  mingled 
pain  and  itching,  which  gradually  ascends  the  limb 
until  it  reaches  the  abdomen,  where  it  soon  causes 
violent  vomiting  and  purging.  When  these  effects  do 
not  follow,  as  we  found  afterwards  at  Tete,  fever  sets 
in;  and  I  was  assured  by  intelligent  Portuguese 
there  that  death  has  sometimes  resulted  from  this 
fever." 

Later,  Sir  John  Kirk  referred  to  the  same  disease, 
which  he  found  in  the  Zambesi  valley  as  high  up  as 
Sescheke,  above  Victoria  Falls.  "The  symptoms," 
he  says,  "appear  soon  after  the  bite,  and  are  sharp 
fever,  vomiting  and  often  delirium ;  in  about  two 
days  these  pass  off,  but  there  is  no  marked  profuse 
perspiration  as  in  malarial  fever.  After  recovery  the 
patient  has  complete  immunity  from  further  attacks 
however  he  may  be  bitten,  but  it  is  doubtful  whether 
this  immunity  lasts  for  any  length  of  time  in  case  of 
removal." 

Dr.  Dowson,  R.N.,  in  a  letter  accompanying 
specimens  of  the  tick  sent  to  the  British  Museum, 
says  :  "  The  Portuguese  believe  that  the  severity  of  the 
subsequent  symptoms  depends  on  the  number  of 
bites  received.  Severe  fever  and  dysentery,  with 
great  swellings  around  the  anus,  are  stated  to  have 

occurred  A  Dutch  trader  assured  me 

that  he  was  bitten  by  one  of  these  acari  on  the  toe, 
and  that  the  bite  was  very  painful.  A  few  hours 
later  he  was  .seized  with  most  violent  abdominal  pain, 
vomiting  and  purging.  The  stools  contained  blood. 
He  was  ill  for  three  days  afterwards,  but  said  there 
was  no  fever  at  all." 

Dr.  Daniels,  writing  to  me  from  British  Central 


714 


I XO  BIAS  IS. 


Africa,  says  :  "  I  have  come  across  tick  fever.  Usually 
several  ticks  must  bite  ;  they  produce  a  small  lump, 
which  remains  for  two  or  three  days.  In  from  five 
to  ten  days  the  subject  of  the  bites  gets  an  attack  of 
abdominal  pain  with  vomiting  and  purging.  The 
stools  are  somewliat  dysenteric.  This  lasts  for  nearly 
a  week,  and  is  accompanied  by  fever  and  rigors. 
After  that,  fever  continues  often  for  three  or  four 
weeks.  Some  people  are  not  susceptible ;  others  get 
only  one  attack ;  a  few  may  have  several,  but  in  time 
they  also  become  immune.  The  case  I  saw,  an  adult, 
was  in  the  second  week  of  the  illness,  and  the  purging 
had  stopped.  The  temperature  ranged  from  100°  F. 
to  102 -3°  F.  Three  blood  examinations  were  nega- 
tive.   There  were  no  physical  signs." 

In  Tete  the  tick  is  called  Knfu  or  Bu  by  the 
natives.  Tampan  or  Garra-pato  by  the  Portuguese. 

Mr.  Pocock,  the  distinguished  arachnologist  of  the 
British  Museum,  considers  the  Tete  tick  to  be  identical 
with  Ornithodorus  mouhata  found  by  Welwitsch  in 
Angola.  It  has  been  confounded  with  0.  Savignyi  of 
Egypt,  Somaliland  and  British  East  Africa,  but  it 
differs  from  this  allied  but  non-pathogenic  species  in 
several  minute  anatomical  details. 

0.  moubata  extends  across  Africa  along  the  Zambesi 
valley  and  its  tributaries.  In  habit  it  resembles  the 
common  bed  bug  ;  it  inhabits  old  houses,  hiding  during 
the  day  in  cracks  and  moving  about  actively  during  the 
night  in  search  of  the  blood  of  man  or  beast.  In  some 
districts  the  natives  ])rotect  themselves  from  the  pest 
by  plastering  the  walls  and  floors  of  their  huts  with 
mud  and  cow-dung ;  a  practice  adopted  by  the  Boers, 
the  Bechuanas  and  nearly  all  the  cow-keeping  native 
tribes.  They  frequently  smoke  their  huts  to  drive  the 
ticks  from  their  lodgment  in  the  thatch.  The  Portu- 
guese at  Tete  have  a  great  dread  of  the  garrajxdo, 
and  always  wai-n  new  arrivals  not  to  place  their  beds 
on  the  ground,  and  to  be  careful  to  have  the  inside 
of  their  mosquito  nets  carefully  searched  for  the  tick 
before  retiring  for  the  night. 
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LEECHES. 

In  the  grass  unci  jungle  lands  of  many  tropical 
and  subtropical  countries  land-leeches,  probably  of 
special  species,  often  occur  in  great  abundance ;  so 
much  so  tliat  in  some  circumstances  they  may  prove 
to  be  something  more  than  a  nuisance.  The  Z/te-ma- 
dipsa  ceylonica  is  one  of  the  most  active,  as  well  as 
best  known,  of  these.  Before  feeding,  when  out- 
stretched, it  is  about  an  inch  in  length  and  about 
the  thickness  of  a  knitting-needle.  It  clings  to  a  leaf 
or  twig  awaiting  the  passing  of  some  animal,  on  which 
it  springs  with  I'emai'kable  activity.  It  at  once 
attaches  itself  to  the  skin,  and  proceeds  to  make  a 
meal  on  the  blood.  Animals  are  sometimes  killed  in 
this  way ;  men  even  have  been  known  to  succumb 
to  the  repeated  small  bleedings  by  these  pests.  It  is 
necessary,  therefore,  when  passing  through  jungle 
lands  in  which  leeches  abound,  to  have  the  feet  and 
legs  carefully  protected.  The  bite  is  not  unfrequently 
the  starting-point  for  a  troublesome  sore. 

In  the  south  of  Europe  and  in  the  north  of  Africa 
the  horse-leech,  Hcemopis  sanguisuga,  sometimes  gets 
into  the  gullet  and  nostrils  of  men  as  well  as  of  animals. 
It  has  occasionally  caused  death  by  entering  and 
occluding  the  air-passages.  In  Formosa  I  heard  of 
and  saw  several  instances  of  a  similar  form  of  para- 
sitism, both  in  men  and  monkeys.  To  what  particular 
species  the  leech  in  these  cases  belonged  I  do  not  know. 
Doubtless,  when  very  young  they  were  taken  in 
unperceived  with  foul  drinking  water,  and,  wandering 
round  the  soft  palate,  found  their  way  into  the  nose. 
Occasionally,  in  the  cases  I  refer  to,  the  animal  would 
protrude  from  the  nares  and  wander  over  the  upper 
lip.  For  a  long  time  they  contrived  to  elude  all 
attempts  at  capture.  By  dipijing  the  face  in  cold 
water  they  could  generally  be  persuaded  to  show 
themselves.  In  one  instance  the  leech  dropped  out 
spontaneously.  In  another — an  American  naturalist 
who   had  been  travelling  much  in  the  interior  -of 
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Formosa,  and  who  had  suffered  from  severe  headache 
aud  profound  anajinia,  the  result  of  repeated  epistaxis 
— -I  succeeded  in  removing  the  leech  by  attaching 
through  a  speculum  a  spring  forceps  to  its  hinder 
end,  and  afterwards  injecting  salt  and  water.  It 
would  be  well,  therefore,  to  bear  in  mind  that  in 
tropical  countries  persistent  headache,  associated  with 
recurring  epistaxis,  may  be  caused  by  a  leech  in  the 
nostril. 
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SECTION     VII.-LOOAL  DISEASES 
OF  UNCERTAIN  NATURE. 

CHAPTER  XLV. 

CRAW  -  CRAW— CHAPPA — CLIMATIC    BUBO—  GOUNDOU  — 

AINHUM. 

CKAW-CRAW  AND  ULCERATING  DERMATITIS. 

Most  itching  papular  and  pustular  eruptions  are 
termed  kra-kra  by  the  natives  of  tlie  West  Coast  of 
Africa.  Dr.  John  O'Neil  describes  under  this  name  a 
pustular  affection  which  he  says  is  common  in  cer- 
tain parts  of  the  West  Coast,  and  which  he  found 
to  be  associated  with  the  presence  of  a  filariform 
parasite  in  the  papules.  O'JSTeil  says  that  this  form 
of  craw-craw  resembles  scabies ;  but  he  adds  that 
symptoms  subside  in  a  cooler  climate,  to  return, 
however,  when  the  negro  revisits  the  hot  and  damp 
atmosphere  of  his  native  country.  The  papules  occur 
all  over  the  limbs  and  body,  either  singly  or  in 
rings.  In  two  days  from  its  appearance  the  papule, 
he  says,  becomes  a  vesicle,  and  in  two  more  a  pustule. 

On  paring  off  the  top  of  the  papule  with  a  sharp 
knife,  and  teasing  up  the  little  piece  of  integument 
in  water,  he  found  a  number  of  minute  filaria-like 
organisms  wriggling  about  with  great  activity.  Their 
activity  speedily  slowed  down,  and  in  a  short  tiine  the 
worms  died.  These  organisms,  according  to  O'Neil's 
drawings  and  description,  resemble  somewhat  Filar la 
nocturna.  The  measurements,  however,  do  not  quite 
correspond,  the  craw-craw  filaria  being  shorter  and 
broader  inch  by  ^^Vo  "^°'^)  ^^^'"^       '''ociurrM  ; 

moreover,  unlike  the  latter,  it  presented  two  black 
markings  at  the  cephalic  end.  He  says  that  if  the 
section  of  the  papule  be  made  sufficiently  deep,  five  or 
six  of  these  parasites  may  be  seen  in  a  field. 
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Craw-craw  is  said  to  be  contagious.  It  appears 
after  an  incubation  period  of  three  days,  and  is  not 
curable  by  sulphur  inunction. 

O'Neil's  observations  have  not  been  confirmed.  I 
think  it  is  quite  possible  that  the  parasite  he  found 
was  one  of  the  several  blood  filarise  we  now  know  to 
be  so  common  on  the  West  Coast  of  Africa.  It  is  com- 
prehensible that  in  a  counti'y  in  which  F.  peystans 
occurs  in  every  second  individual,  it  would  be  fre- 
quently found  in  such  preparations  as  Dr.  John  O'Neil 
examined.  The  removal  of  the  top  of  a  scabies 
papule  would  certainly  be  attended  with  some  degree 
of  htemorrhage  ;  in  which  case,  should  the  patient 
chance  to  be  the  subject  of  any  form  of  filarial  in- 
fection, these  parasites  would  be  found  in  the  prepara- 
tion. Immersion  in  water  would,  as  in  the  case  of 
O'Neil's  parasite,  quickly  kill  the  parasites.  I  do  not 
wish  to  assert  that  O'Neil's  parasite  was  F.  perstans, 
but  the  possibility  of  this  must  not  be  overlooked. 

A  disease  resembling  O'Neil's  craw-craw  was  de- 
scribed some  time  ago  by  Prof.  Nielly  under  the  title 
"  dermatose  parasitaire."  A  French  lad,  who  had  never 
been  abroad,  became  aflFected  with  a  papulo- vesicular 
itching  eruption  resembling  scabies,  in  which  Nielly 
found  a  filariform  parasite  somewhat  like  that  dis- 
covered by  O'Neil  in  craw-craw.  It  had  the  same 
peculiar  cephalic  markings ;  in  addition,  it  had  a 
well-defined  alimentary  canal  and  rudimentary  organs 
of  generation.  Nielly  found  nematode  embryos  in 
the  blood  in  this  case;  so  that  we  are  justified  in 
believing  that  the  parasite  in  the  skin  was  an  ad- 
vanced developmental  form  of  the  embiyo  in  the 
blood,  and  that  both  were  the  progeny  of  a  mature 
parental  worm  living  somewhere  in  the  tissues. 
Possibly  Nielly's  dermatose  pai'asitaire  and  O'Neil's 
craw-craw  were  of  the  same  nature.  I  have  suggested 
that,  as  the  skin  parasite  in  O'Neil's  disease  may  have 
been  an  advanced  form  of  F.  perstans,  this  parasite 
normally,  and  in  pursuance  of  its  evolution,  escapes 
from  the  human  body  through  the  slvin  after  under- 
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going  there  a  certain  measure  of  developmental 
advance.  Further  investigations  on  this  subject  are 
much  wanted. 

The  term  craw-craw  is  very  loosely  applied.  Emily 
has  desci'ibed  under  this  name  a  papulo-pustular 
skin  affection  which  is  common  in  certain  parts  of 
tropical  Africa,  and  which  is  often  the  cause  of  much 
sufiering  to  the  traveller.  It,  or  a  similar  disease,  is 
by  no  means  confined  to  Africa,  for  I  have  seen  it  in 
patients  from  India,  and  was  at  one  time  very  familiar 
with  it  in  South  China.  At  the  earliest  stage  the 
disease  begins  as  an  itching  papule,  very  possibly  at 
the  seat  of  a  mosquito  bite.  The  itching  provokes 
scratching,  whereby  some  form  of  pyogenic  micro- 
organism is  inoculated.  Pustulation  follows,  and  is 
spread  over  feet  and  legs  by  soiled  shoes  and  stockings 
and  auto-inoculation.  In  this  way  an  ulcerating, 
pustulating  dermatitis  is  kept  up.  The  veldt  sore  of 
South  Africa,  if  not  the  same,  is  a  similar  disease. 

Emily  describes  a  very  efficient  treatment.  Pustules 
are  .opened,  crusts  removed,  and  ulcers  scrajaed.  Boric 
acid  powder  is  then  dusted  freely  on  the  parts  after 
a  thorough  scrubbing  with  sublimate  lotion  (1-1000), 
boricated  vaseline  applied  on  lint,  and  over  all 
absorbent  cotton  and  a  bandage.  The  dressings  are 
not  disturbed  for  a  week,  when  the  parts  Avill  be 
found  soundly  healed.  Such  and  similar  auto-infec- 
tive diseases  of  the  hands  and  feet,  so  common  in 
the  tropics,  I  used  to  treat  with  a  foot-bath  of  warm 
carbolic  acid  lotion  (1-20),  followed  by  dry  di'essing 
with  abundance  of  boric  acid  powder,  at  the  same  time 
insisting  on  destruction  of  infected  slippers,  shoes,  and 
stockings. 

CHAPPA. 

Under  the  name  "  chappa  "  Mr.  Edward  H.  Read 
describes  a  disease  which  he  has  met  with  in  the 
western  district  of  the  colony  of  Lagos.  During  two 
and  a  half  years  he  has  seen  six  examples,  two  in 
males,  four  in  females.    He  thus  describes  it : — 
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"  The  patients  all  give  the  same  history.  The 
disease  commences  with  severe  pains  in  the  limbs, 
muscles,  and  joints.  After  a  few  months  the  pain 
decreases,  and  some  joints  begin  to  swell  and  convey 
the  sense  of  fluctuation.  About  the  same  time 
nodules  develop  in  different  parts  of  the  body.  These 
nodules  are  in  the  subcutaneous  tissue,  and  are  about 
the  size  of  a  pigeon's  egg.  After  a  time,  without  the 
formation  of  an  abscess,  the  skin  over  the  nodule 
ulcerates  and  exposes  a  circular  or  oval  ulcer  with  a 
fatty-looking  base.  The  nodules  may  be  single,  but 
are  more  often  multiple,  and  may  be  so  close  together 
that  when  ulceration  ensues  the  ulcers  coalesce, 
forming  a  serpiginous  ulcer.  Sometimes  the  nodules 
are  absorbed  without  proceeding  to  ulceration.  The 
ulcers  are  very  chronic  and  last  for  years,  sometimes 
healing  at  one  place  and  gradually  extending  in 
another.  The  joints  I  have  seen  most  affected  are  the 
knee,  elbow,  and  wrist.  The  sense  of  fluctuation  was 
so  marked  in  one  case  that  1  opened  the  joint;  but 
no  fluid  exuded,  a  fatty-looking  material  protruding 
through  the  incision.  The  disease  after  a  time  attacks 
the  bones,  and  the  joints  may  become  totally  disor- 
ganised." {Jour.  of_  Trop.  Med.,  October  15th,  1901.) 

Neither  potassium  iodide  nor  mercury  avails. 
Scraping,  escharotics,  and  antiseptics  seem  to  be  more 
eftective  ;  but  although  the  disease  may  heal  under 
treatment  in  one  place,  it  breaks  out  in  another. 

On  comparing  the  photographs  illustrating  Mr. 
Read's  paper  with  others  of  a  very  similar  complaint 
common  among  the  natives  in  certain  parts  of  British 
East  Africa,  I  am  inclined  to  think  both  sets  of 
photographs  represent  identical  conditions.  Possibly 
"  chappa  "  is  a  tertiary  phase  of  yaws. 

CLIMATIC  BUBO. 

Scheube  has  applied  the  term  "  climatic  bubo  "  to  a 
type  of  non-venereal  adenitis  not  uncommon  in 
tropical  climates.  So  far  as  available  statistics  show, 
the  disease  is  specially  prevalent  among  the  crews  of 
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warships  on  the  eastern  coast  of  Africa.  It  occurs 
also  in  the  Straits  of  Malacca,  in  China,  where  I  have 
seen  a  fair  number  of  cases  both  in  landsmen  and  in 
sailors,  in  the  West  Indies,  Japan,  the  Mediterranean, 
and  probably  in  many  other  places,  including,  per- 
haps, in  a  minor  degree,  Europe.  It  appears  to  be 
epidemic  at  times  in  certain  places,  and  to  prevail  in 
groups  of  individuals  living  under  similar  hygienic 
conditions.  Thus,  Ruge  reports  thirty-eight  cases  in 
the  German  squadron  blockading  the  Zanzibar  coast 
in  1888-89;  Godding  notes  its  frequency  in  the 
British  fleet,  also  on  the  East  African  coast.  Skinner 
mentions  forty-nine  cases  which  occurred  in  a 
regiment  and  battery  of  artillery ;  twenty -eight 
developed  in  Calcutta,  thirteen  in  Hongkong,  four 
in  England,  two  in  Allahabad,  and  two  in  Malta. 

The  disease  generally  commences  with  fever  of 
a  remittent  type  in  association  with  inflammatory 
swelling,  usually  of  a  sub-acute  character,  of  the 
groin  glands.  The  oblique  inguinal  glands  are  those 
most  frequently  affected,  but  at  times  it  is  the  crural 
glands  that  are  attacked.  Sometimes  both  gi'oins  are 
affected,  sometimes  only  one,  sometimes  one  groin  is 
attacked  after  the  other.  The  affected  glands  slowly 
or  more  rapidly  enlarge  to  the  size  of  a  hen's  egg,  or 
even  larger.  After  several  weeks,  it  may  be  months, 
the  swelling  slowly  subsides.  Occasionally  the 
periglandular  connective  tissues  inflame,  the  integu- 
ments become  adherent,  and  sujipuration  ensues.  If 
the  suppurating  glands  be  freely  incised,  or  excised, 
the  parts  readily  heal  ;  but  if  they  are  left  alone,  or 
inefldciently  treated,  fistulous  tracks  form  and  may 
take  a  very  long  time  to  heal. 

Hitherto  no  satisfactory  explanation  of  this  type 
of  adenitis  has  been  fortlicoming.  No  special 
bacterium  has  been  demonstrated  in  the  tissues. 
There  are  no  adequate  reasons  for  supfjosing,  as  has 
been  conjectured,  that  the  disease  lias  any  connection 
with  plague,  or  that  it  is  a  form  of  pestis  minor. 
Most  proVjably  the  adenitis  depends  on  some  virus 
u  u 
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which  had  been  introduced  through  an  overlooked 
Avound  or  insect  bite  on  the  legs  or  genitals. 

Treatment  should  consist  in  rest  and  soothing 
applications  during  the  more  acute  stage.  After  pain 
and  tenderness  have  subsided,  graduated  elastic  pres- 
sure should  be  applied.  Concurrent  malaria  would 
call  for  quinine ;  syphilis,  for  mercury  or  the  iodides. 

GOUNDOU    OR    ANAKHRE   {GvOS  Nez). 

On  December  10th,  1882,  Professor  A.  MacAlister 
read  a  paper  before  the  Royal  Irish  Academy  on 
what  were  termed  the  hoi-ned  men  of  Africa.  In  the 
British  Medical  Journal  of  December  10th,  1887, 
Surgeon-Major  J.  J.  Lamprey  gave  further  details, 
illustrated  with  drawings,  on  the  same  subject.  He 
had  seen  three  such  cases  on  the  West  Coast  of 
Africa,  all  of  them  Fantees  ;  one  came  from  the 
Wassan  territory,  one  from  the  Gamin  territory,  the 
third  was  a  visitor  to  Cape  Coast  Castle.  Dr.  W. 
Renner  also  reports  and  illustrates  a  case  from  the 
Sierra  Leone  river. 

In  the  Archives  de  Medecine  Navale,  January, 
1895,  Maclaud  calls  attention  to  what  is  manifestly 
the  same  affection,  which,  according  to  him,  occurs 
in  a  considerable  proportion — one  or  two  per  hundred 
— of  the  inhabitants  of  certain  villages  on  the  Ivory 
Coast.  The  natives  call  it  goundou,  and,  also,  anakhre. 
Maclaud  says  it  is  confined  to  the  riverain  districts 
of  the  lower  Camoe  ;  according  to  the  information  he 
received,  if  found  elsewhere  it  is  only  in  individuals 
who  had  previously  resided  in  this  district.  Lam- 
prey's and  Renner's  observations  prove  that  goundou, 
has  a  considerably  wider  distribution. 

.According  to  Maclaud,  the  disease  usually  com- 
mences soon  after  childhood,  althougli  adults  may 
also  be  attacked.  The  earliest  symptoms  are  severe 
and  more  or  less  persistent  headache  which,  after  a 
time,  is  associated  with  a  sanguino-purulent  discharge 
from  the  nostrils,  and  the  formation  of  symmetrical 
swellings  the  size  of  a  small  bean  at  the  side  of  the 
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nose.  Apparently  the  swelling  affects  the  nasal 
process  of  the  superior  maxilla.  The  cartilages  are 
not  involved.  Although  Maclaud  does  not  refer  to 
this  point,  it  may  be  assumed  that  the  nasal  ducts 
remain  patent.  After  continuing  for  six  or  eight 
months,  the  headache  and  discharge  subside.  Not  so 
the  swellings ;  these  persist  and  continue  slowly  and 
steadily  to  increase  until  in  time  they  may  attain 
the  size  of  an  orange,  or  even  of  an  ostrich's  egg. 


12-1.— Goundou  or  Anaklire.  (Mudaitd.) 


As  they  grow,  the  tumours,  encroaching  on  the  eyes, 
may  interfere  with  the  line  of  vision  and  finally  destroy 
these  organs.  There  is  no  pain  in  the  tumours  them- 
selves. The  superjacent  skin  is  not  involved,  being 
healthy-looking  and  freely  movable.  The  tumours  are 
oval,  with  the  long  axes  directed  downwards  and 
slightly  from  within  outwards.  Lamprey's  drawings 
give  a  more  elongated  form  and  horizontal  dii'ection. 
They  look,  according  to  Maclaud,  when  of  moderate 
dimensions,  something  like  two  half-eggs  laid  alongside 
the  nose,  one  on  each  side.  Tlie  nostrils  ai'e  bulged 
inwards,  and  more  or  less  obstructed ;  but,  in  the 
later  stages  at  all  events,  there  is  no  discharge, 
neither  can  any  breach  of  the  mucous  surface  be  de- 
tected. The  hard  palate  is  not  affected  in  any  way. 
u  u  2 


Goundou. 


724 


Maclaufl  had  no  opportunity  of  ascertaining  by 
post-mortem  examination,  or  by  surgical  operation,  the 


I. 
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nature  of  this  singular  disease.  He  inclines  to  the 
opinion  that,  in  the  first  instance,  the  process  is 
started  by  the  larvic  of  some  insect  which  find  their 
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way  into  the  nostrils.  I  would  point  out,  however, 
that  the  symmetry  of  the  growths  is  difficult  to 
account  for  on  this  hypothesis.  Maclaud  observed  a 
similar  affection  in  a  chimpanzee. 

Dr.  Henry  Strachau  records  and  illustrates 
(Fig.  125)  an  instance  of  what  may  be  the  same 
affection  in  a  West  Indian  negro  child.  In  this  case 
the  swellings  were  congenital,  and  had  only  increased 
in  pi-oportion  to  the  child's  growth.  They  were  hard, 
smooth,  bony  masses,  somewhat  of  the  shape  and  size 
of  an  elongated  pigeon's  egg,  and  sprang  from  the 
nasal  process  of  the  superior  maxillary  and  nasal 
bones.  For  lesthetic  reasons  they  were  removed  by 
the  chisel,  and  were  found  to  consist  of  compact  bone 
with  a  cancellous  core.  Dr.  Strachan  states  that  he 
had  seen  two  similar  cases,  and  had  often  noted  a 
"ridge"  in  this  part  of  the  face  of  West  Indian 
negroes.  He  suggests  that  the  condition  may  be  an 
example  of  atavism,  referable  to  some  tribal 
peculiarity  of  the  original  West  African  stock. 

Dr.  Chalmers,  Assistant  Colonial  Surgeon,  Accra, 
has  eiven  an  admirable  and  well-illustrated  account 
of  this  affection  as  seen  on  the  Gold  Coast,  where  it 
is  fairly  common  and  is  known  as  "henpurge."  He 
confirms  Strachan  as  to  the  anatomical  characters  of 
the  swellings,  which  he  regards  as  the  result  of  an 
osteoplastic  periostitis  due  to  yaws.  He  affirms  that 
the  morbid  jirocess  begins  during,  or  soon  after,  an 
attack  of  yaws,  and  is  correlated  in  some  way  to  an 
anatomical  arrangement  of  the  blood-vessels  of  the 
parts,  an  arrangement  which,  he  gives  the  reader 
to  infer,  is  peculiar  to  the  negro  of  this  part  of 
Africa. 

AINHUM  (Fig.  126). 

This  is  a  disease  of  a  very  peculiar  character, 
affecting  the  toes,  particularly  the  little  toes,  of 
negroes,  East  Indians,  and  other  dark-skinned  races. 

It  commences  as  a  narrow  groove  in  the  skin 
almost  invariably  on  the  inner  and  plantar  side  of  the 
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root  of  the  little  toe.  It  may  occur  on  one  foot  only, 
or  in  both  feet  simultaneously,  or  it  may  affect  one 
foot  after  the  other.  The  groove,  once  started,  deepens 
and  extends  gradually  round  the  whole  circumference 
of  the  toe.  As  the  groove  deepens — it  may  Ije, 
though  not  necessarily,  with  some  amount  of  ulcera- 
tion— the  distal  portion  of  the  member  is  apt  to  swell 


Fig.  126.— Aiiiliuin. 


to  a  considerable  size,  as  if  constricted  by  a  ligature. 
There  is  little  or  no  pain,  although  there  ma}^  be  in- 
convenience from  the  liability  to  injury  to  which  the 
dangling  and  now  everted  toe  is  exjjosed.  In  the 
course  of  years  the  groove  slowly  deepens,  and 
finally  the  toe  drops  oft"  or  is  amputated.  The 
gi'oove  may  either  correspond  with  a  joint  or  it  may 
be  formed  over  the  continuity  of  a  phalanx.  In  rare 
instances,  after  the  two  distal  phalanges  liave  dropped 
off  or   been  amputated,  the   disease  recurs  in  the 
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stump,  andtlie  proximal  phalanx  in  its  turn  is  thrown 
off.  Of  the  other  toes  the  fourth  is  the  one  which  is 
most  frequently  affected  ;  very  rarely  are  the  third,  or 
second,  or  great  toes  attacked.  In  the  Army  Medical 
Museum  at  Washington,  U.S.A.,  there  is  a  wax  model 
representing  a  case  of  this  or  a  similar  affection,  in 
which  all  the  toes  had  been  thrown  off  and  the  disease 
was  making  progress  in  the  leg. 

Ainhum  is  very  rare  in  wome]i  or  children,  being 
most  common  in  adult  males.  It  runs  its  course  in 
from  one  to  ten  or  even  more  years. 

On  section  it  is  found,  as  a  rule,  thougli  not  in- 
variably, that  the  panniculus  adiposus  of  the  affected 
toe  is  much  hypertrophied,  that  the  bone  is  infiltrated 
with  fatty  matter,  and  that  the  other  tissues  are 
correspondingly  degenerated.  Sometimes  the  bone  is 
thinned,  or  even  altogether  absorbed.  At  the  seat  of 
constriction  a  line  of  hypertrophy  of  the  epithelial 
layers,  and  of  atrophy  of  the  papillary  layer  of  the 
skin,  together  with  a  band  of  fibrous  tissue  more  or 
less  intimately  connected  with  the  derma,  surround, 
in  whole  or  in  part,  the  narrow  pedicle. 

Nothing  is  known  as  to  the  true  nature  and  cause 
of  this  disease,  to  which  the  European  and  white- 
skinned  races  are  not,  but  to  which  the  African  races, 
particularly  the  negroes  of  the  West  Coast,  are 
specially  liable.  Some  have  suggested  that  it  is  a 
trophic  lesion  depending  upon  some  nervous  affection. 
The  occurrence  of  severe  loin  pains,  which  Dupouy 
says  he  remarked  at  the  commencement  in  some  of  his 
cases,  as  well  as  the  tendency  of  the  affection  to  run 
in  families,  as  noted  by  Da  Silva  Lima,  affoixl  a  cer- 
tain amount  of  support  to  this  view.  Others  suggest 
that  it  is  a  manifestation  of  leprosy ;  others  that  it  is 
a  form  of  sclerodermia  ;  others,  again,  and  on  equally 
inadequate  grounds,  that  it  is  produced  artificially  by 
intentional  ligation  or  by  the  wearing  of  toe  rings. 
My  own  impression  is  that  it  is  provoked,  at  all 
events  in  the  first  instance,  by  wounds— so  easily 
inflicted  on  bare  feet  in  walking  through  grass  or 
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jungle.  The  fold  of  skin  in  which  the  lesion  of 
ainhum  commences  is  very  liable,  especially  in  the 
.splayecl-out  toes  of  the  negro,  to  be  wounded  in  this 
way.  If  we  examine  the  under  surface  of  the  joint 
flexures  of  the  toes  in  many  individuals  of  this  race, 
ev^en  of  those  nob  affected  with  ainhmn,  we  often  find 
the  skin,  particularly  at  the  proximal  joint  of  the 
little  toe,  thick,  rougli,  scaling,  and  sometimes  even 
ulcerated.  One  can  understand  that  continual  irrita- 
tion of  this  sort,  produced  and  kept  up  by  wounds 
from  sharp  grasses  and  so  forth,  would  in  time  give 
ri,se,  especially  in  the  dark-skinned  races  so  prone  to 
cheloid,  to  fibrotic  changes  in  the  derma,  which  might 
very  well  end  in  a  sort  of  linear  cicatricial  contraction 
and  ultimately  in  slow  atrophying  strangulation  of 
the  affected  member.  The  disease  is  said,  however, 
to  have  been  seen  in  those  who  wear  shoes;  but, 
unless  it  could  be  shown  that  such  individuals  had 
always  worn  shoes,  this  objection  to  the  explanation 
offered  would  not  apply.  I  have  seen  a  negro  in 
whom  the  entire  integument  of  the  little  'toe  was 
involved  in  a  sclerodermia,  and  the  part  in  conse- 
quence was  shrunken  and  hide  bound,  whilst  the  little 
toe  of  the  other  foot  was  affected  with  well-marked 
ordinary  ainhum ;  the  process  was  diffuse,  as  it  were, 
on  the  one  side,  localised  on  the  other. 

The  tail  in  certain  species  of  monkey  is  liable 
to  a  similar  disease.  I  have  had  under  observation 
for  some  time  a  pet  monkey  in  which  the  part 
coi-responding  to  the  distal  vertebra  dropped  off"  in 
consequence  of  an  ainhum -like  linear  constriction. 
Two  months  later  the  next  vertebra  Avas  similarly 
amputated,  and  now  a  third  gi-oove  is  forming  a  little 
higher  up  the  tail. 

I'reatmcnt. — Tt  has  been  suggested  that  division 
of  the  consti-icting  fibrous  band  would  delay  the 
evolution  of  the  disease.  In  the  early  stage  this 
might  be  tried.  When  troublesome  the  affected  toe 
should  be  amputated. 
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Borax -methylene  blue  stain,  48 

Bothriocephalvs  latus,  341,  665 

—  Mansoni,  665,  667 

 habitat,  667,  668 

Brassv  bodies,  malignant  para- 
site, 70 

   ,  sub-tertian,  73 

Bright's  disease,  118 
BTownian  movement,  45 
Bu,  714 

Buboes,  234,  236,  241,  246,  247,  249, 
250 

Bubonic  ptogiie  (see  Plague) 
C 

Cachexia,  39 

  aqueuse,  645 

 ,  malarial,  61,  111 

 ,  malignant  tertian,  74 

Calabar  swellings,  828 

   ,  Thompson  on,  628 

Calcutta  fever,  298 
Cangago.  645 

Carbol,  fuchslne  stain,  48 
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Carbol  tliionin  stain,  48 
Carbonic  acid  in  malarial  fever, 
60 

Caribl,  410 

Cattle  fever,  Texas,  30,  35,  174,  710 

Celli's  experiments  with  mala- 
rial toxin,  106 

Cerebral  capillaries,  malaria 
pigment  in,  81 

   ,  embolism  of,  in  mala- 
ria, 81 

  forms  of  pernicious  attaclcs 

in  malaria,  79 
Cestodes,  665 
Cevlon  sore  mouth,  415 
Chappa,  719 
— ,  onset,  720 

■  ,  treatment,  720 

Cheironomidai,  141 
Cliigger,  703 

 ,  cocoon,  705 

 ,  distribution,  703 

 ,  eggs,  705 

 ,  habits,  704 

  in  hands,  feet,  and  face,  706 

  in  soles  of  feat,  706 

•  ■  larva,  705 

  leading  to  secondary  infec- 
tion, 706 

 ,  trea-tment,  707 

Cholera,  344 

 ,  abortion,  362 

 ,  ietiology,  345 

 ,  algide  stage,  360 

 ,  ambulatory  cases,  361 

  and  water  supply,  347 

 ,  Broad  Street  well,  347 

 ,  Buclmer'is  view  on  mixed 

infection,  355 

 ,  comma  bacillus,  cultures, 

353 

 ,     ,  description,  352 

 ,     ,  discovery  of, 

Kocli  on,  351,  355 

 ,  ,  flagella,  352 

 ,           — ,  found    in  every 

case  of  the  disease,  351 

 ,     ,  growth,  353 

 ,  •   ,  Hafikine  on,  357 

 ,      in  stools,  366 

 ,     ,  injection  of  viru- 
lent; culture,  364 

 ,     ,  is  H  the  germ  of 

cholera?  354 
 ,     ,  Jablotny's  ex- 
periments on  squirrel,  356 

 ,     ,  Kanthack  and 

Stephens  on,  366 
 ,      Klein  on  bacteri- 
ological diagnosis,  366 
 ,  ,  Kcch's  experi- 
ments with,  upon  lower  ani- 
mals, 356 


Cliolera,  comma  bacillus,  Lewis's 
saliva,  355 

   ,  stains,  353 

 ,  toxin,  364,  365 

   ,  united,  353 

conditions  of  Infection  are 
complex,  350 
convalescence,  360 
cramps,  359 
death,  360,  361,  362,  363 
definition,  344 
diagnosis,  365 

  from  cliolera  nostras, 

365 

from  mushroom  poi- 
soning, 365 

from  pernicious  mal- 
aria fever,  365,  366 

from  ptomaine  poison- 
ing, 365 

from  trichinosis,  365, 

366 

disease  carried  by  man,  345 

  in  Hamburg,  348,  349 

  in  South  London,  349 

European  epidemics,  344 
Finkler -Prior    bacillus  of 
cholera  nostras,  355 
germ,  350 

 ,  early  views,  350 

history    and  geographical 
distribution,  344 
hsrperpyrexia,  362 
inoculation  (see  Anti-chole- 
raic inoculations) 

isolation  secures  Immunity, 
346 

jaundice,  362 

local  conditions  favouring 
its  presence,  347 
mortality,  365,  367 
morbid  anatomy  and  patho- 
logy, 362 
personal  prophylaxis,  boil- 
ing of  water,  372 
Pettenkofer's  views,  356 
post-mortem,  362 
premonitory  diarrhoea,  358 
prodromata,  359 
quarantine,  a  failure,  367 

 ,  Great  Britain's  sy^t«m 

of,  368 

-,  in    Indian  religious 
festivals,  368 

   ,  Incubation  period,  369 

 •   ,  of  Indian  troops,  369 

~  ,  ordinary,     may  in- 
crease risk,  368 

 ,  prevention,  367 

 ,  red,  354 

 rice-water  stools,  359,  361 

 ,  sequeloj,  362 

 ,  sicca,  361 
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Cholera,  stage  of  reaction,  360 
— ,  stools,  359,  360,  361,  365,  366 

 ,  symptoms,  358 

— — ,  temperature,  359 

 ,  treatment,  372 

 ,   ,  antiseptic,  373 

 ,   ,  convalescents,  374 

 ,  ,  cramps,  373 

 ,   ,  drugs,  372.  373 

 ,   ,  ellmlnatlve,  373 

 ,   ,  intravenous  injection 

of  saline  fluid,  374 
 ,   ,  premonitory  dlarrh(Ea, 

572 

 ,   ,  spinal  ice-bag,  373 

 ,   ,  stage  of  reaction,  374 

 ,   ,  symptomatic  and  ex- 
pectant. 373 

  typhoid,  360 

 ,  unequal  diffusion    in  the 

endemic  and  eDidemic  areas, 
346 

 ,  urine,  359,  361 

 ,  variability  of  the  microbe, 

356 

  vibrio,    354,    355,   364,  368, 

369 

  virus  contained  in  the  de- 
jecta, 350 

 ,  vomiting,  359 

 ,  water-borne  disease,  enter- 
ing by  the  stomach,  347 

Chylous  diarrhoea,  361,  593 

Choleraic  malaria  attack,  82 

Cholerine,  361 

Chromatophilic  granules,  7 

Chylocele,  559,  576 

Chylous  ascites,  569 

 •  diarrhoea,  593 

  dropsy -of  the  tunica  vagin- 
alis, and  of  the  peritoneum, 
593 

Chyluria,  581 

 ,  pathology,  581 

 ,  jjhysical  characters,  581 

 ,  recovery  and  relapse,  582 

 ,  symptoms,  581 

 ,  treatment,  583 

Claisification  of  malaria  ijara- 
sitcs,  Mannaherg's,  54 

 •  not  final,  57 

  ,  principles 

of,  54 

Climatic  bubo,  720 

 ,  diagnosis,  721 

 •   ,  geography,  721 

 ■   ,  treatment,  722 

Clinical  classification  of  malaria 
parasites,  56 

 ■  differences  between  mala- 
ria parasites,  55 

  forms  of  benign  and  per- 
nicious malarial  fevers,  75 


Clinioal  phenomena  of  malarial 

fever,  .58 
Co'Ccidia,  31 
Coko,  520,  521 
Colitis,  396 

Comatose  malaria,  pernicious, 
79,  81 

Continued  malarial  fever,  62 
Contrast   staining  witli  eosine, 
52 

Convulsive  seizures,  malaria,  79 
Corpuscles  in  malaria,  crenated. 
44 

 ■     ,  cupped,  44 

 ,  folded,  44 

— —  ,  zone    of  heaped 

up  and  of  scattered,  38 
Conv  lie  soleil,  287 
Corethrina,  141 
Craw-craw,  717 

— —  jilarla  like  Filaria  nocturnu, 
717 

 ,  O'Neill  on,  717 

 ■,  incubation,  717 

 ,  Nielly  on,  718 

 ,  treatment,  719 

Crenated  corpuscles  in  malaria, 
44 

Crescent  body  (malaria),  10 

   ■,  development  of,  12 

   ,  Mannaberg  on  the  de- 
velopment of.  12  (note) 

   ,  effect  of  quinine,  71 

 — — ,  female,  13 

  form  of  malignant  quoti- 
dian parasite,  73 

 forming  parasite,  69 

 parasites,  hasmoglobin- 

urlc  fever,  91 

 infection,  flagellated  body 

frequent  in,  41 

 ,  male,  13 

 ,  twin.  12 

  unaffected  by  drugs, 

Crescents,  39,  75 

 not  a  fever  form,  71 

 ,  time  of  appearance. 

Crisis  in  malaria,  74 

Crombie's  classifioation  of 
fevers,  298 

Culex,  128 

  and    .A.nopbclos,  points  of 

distinction,  146 
 ,  characters  and  speoles  of, 

145 

  distineuished  from  Ano- 
pheles and  fitegomyla,  146 

 '  futii/ans.  121,  142,  555 

 ,  larviB,  147 

Cullcidre,  128,  132 

 •  divisions  of  family,  141 

CuUclna,  141,  142  ,    ,  „ 

Cupped  corpuscles  in  malaria,  44 


46 


71 
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Cycle,  exogenous,  of  malaria 
parasite,  28 

Cyclopg  quddricornis  and  guinea- 
worm,  622 


Davainea  Madngascariensis,  666 
Delhi  boil,  541 
Dengue,  209 

 ,  aaldology.  210 

  along    trade    routes  and 

lines  o^  Gomnuindoa'tlon,  209 
 ,  cliaracters  of  the  eruption 

214 

 ,  complicajtlons  and  sequelre, 

216 

 ,  convalescence,  215 

— — ,  culex,  211 

■  ,  defervescence,  213 

 ,  definition,  £09 

■  ,  desquamation,  215 

 ,  diagnosis,  213 

 dii?ers  from  influenza,  209 

 ,  epistaxis,  213 

 ,  geographical  distribution 

and  mode  of  spread,  209 

 ;  germ,  210 

 ,  incubation  period,  211 

 ,  influences  oE  meteorological 

conditions,  211 

 ,  In  high  temperatures,  211 

 ,  initial  fever  and  eruption, 

211 

 ,  Interval,  213 

 ,  morbid  anatomy,  217 

 ,  mortality,  217 

 ,  muscles  atropliy,  215 

■  ,  pains,  215,  218,  219 

 ,  pandemic,  209 

■  ,  pernioious  form.  217 

•  ,  post-mortem,  217 

 ,  relapses,  216 

 ,  rheumatoid  pains,  215 

 ,  roseolar  eruption,  214 

 ,  sudden  rise  and  extension, 

210 

 ,  symptoms,  211 

 ,  terminal  fever  and  erup- 
tion, 213 

 ,  treatment,  218 

 ,  usually  a  coast  disease,  211 

 ;  variabllltv    o£  epidemic 

type,  216 

Dcrmatohia  cynnivi'ntris,  7C9 

  noxialis,  709,  710 

Dermaitose  parasitaire,  718 

Dhobie  itch,  691 

   ,  a  trieliophyton  infec- 
tion, 692 

   ,  an  epiphytic  skin  dis- 
ease, 692 

 ,  definition,  692 


Dhobie  Itch,  diagnosis,  693 

   ,  parasites.  692 

   ,  prophylaxis,  694 

   ,  treatment,  694 

Diarrhrea  alba,  415 
Dionisi's  discovery  of  intracor- 
13uscular  parasites  in  bats,  29 
Diptera,  132 

Diseases  of  the  skin  (see  Skin 

diseases) 
Distomum  conjiinctum,  635 

   ,  characters,  655 

 ,  eggs,  635 

 ■  cni8mm,  631,  639,  664 

 hcamatobium.  605 

  liepaticum,  639 

  hetemiihyes,  664 

 indmonale,  631,  633 

  Ringeri,  631,  633 

 ,  ova,  632 

  sinense,  631,  635,  639 

 ,  cliaracters,  635 

 ;  eggs,  636 

 •   ,  may  be  fatal,  637 

   ,  pathology,  637 

Doclimius  duodenalis,  645 

Double    continued    fever  {see 

Fever,  double  continued) 
Dourine,  184,  185 
DreiDanidium,  32,  33 

 •  ranarinn,  35 

Dropsy,  epidemic  (see  Epidemic 

dropsyl 

Dysenteric  malaria  artrtack,  82 
Dvsentery,  150,  375 
a  colitis,  390 
abscess  of  liver,  582,  384 
acute  stage.  378 
Eetiology.  390 
alcohol  in.  401 
amoebic,  .590 
anomalous  types  of,  380 

    Corney  on,  331 

   ;  Daniels  on,  380 

   ,  post-mortem,  380 

Bacillus  dtif  ntericc,  397 
bacteria,  384,  395 
catarrlval,  577,  385 
cause    of    liver  nbscess, 
582 

  of  sprue,  383 

Colli  on  Bai'terium  culi  cani- 
niune,  395 
clironic.  321,  380 

author's  tJeatment  of. 


406 
408 


HllUer's  t.re«tmen-t  of, 


lesions  in,  389 
treatment    by  silver 
nitrate  in.iectIons,  407 

— ,  other  methods, 
408 
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Dysentery,    dlironic,  ulceration 

of  the  gut,  38i 

 ,  definition,  375 

 ,  diagnosis,  399 

■  ,  Durham's  micrococcus,  386 

 ,  epidemics,  375 

 ,  examination  for  bllharzia, 

399 

 ,  exciting  causes,  398 

— ,  fulminating,  378 

 ,   ,  lesions  in,  387 

 ,  gangrenous,  331 

 ,   ,  stools,  381 

 ,  geographical  distribution, 

375 

 ,  germ  in  water-borne,  397 

 ,  griping,  377 

 ,  hfemorrhage,  381 

 ,  healing  process,  389 

  hepatitis.  382 

 ,  history,  37? 

 ,  ignorance  of  cause,  376 

 ,  Influence  of  age,  sex,  and 

occupation,  399 
-  ^,  intussusception,  symptoms 

of,  382 

 ,  liver  in,  390 

 ,  ,  abscess,  peculiar,  a95 

 ,  ,  absence    of  pyogenic 

bacteria,  394 

 ,   ,  post-mortem,  390 

 ,  mesenteric  glands,  390 

 ,  microscopical  examination, 

399 

 ,  morbid  anaiomy  and  path- 
ology, 383 

 ,  mortality,  382 

 ,  onset,  376 

 ,  pathology,  383 

 ,  perforation,  381 

 ,  peritonitis,  382 

 ,  ijolypold  growth  in,  389 

 ,  predisposing  causes,  398 

 ,  primary  lesion,  388 

 ,  ,  theories  of,  388 

 ,  probably  several  dlsoases, 

384 

 ,  proirliylaxis,  409 

— — ,  rectal  examination,  399 

 ,  recurring,  379 

 ,  relapsing,  379 

■  ,  sequelae,  382 

 ,  more  dangerous  tlian 

the  disease,  383 

— — ,  significance  of  amoeba,  392 

 .           of  the  concurrence  of 

dysentery,  liver  abscess, 
Amceba  coli,  and  absence  of 
pus  ba.iterlu  In  liver  abscess, 
394 

■  ,  sometimes   amoeba  cannot 

be^  found,  392 
■  •,  stools,  377 


dysentery,  stools,  inspection  of, 
399,  400 
symptoms,  376 
— -,  endless  variety  of,  377 
tenderness,  382 
tenesmus,  320 
thickening,  382 
treatment,  399 

 by  Ipecacuanlia,  402,  405 

 ,           sine  emetiiid,  403 

 ,  by  istra,  406 

 ,  by  Japanese  liot-box, 

406 

— ,  by  Monsonia  ovatii,  405 
— ,  by  opium,  404 
— ,  by  other  drugs,  404 
— ,  by  simaruba,  404 
— ,  ,  method    of  pre- 
paring, 404 

 ,  cinnamon,  405 

 ■,  food  and  clothing,  403 

 ,  food  in  acute,  401 

 ,  importance  of  rest,  400 

 ,  in  bed,  400 

 ■  of  hepatitis,  409 

  of  post  dysenteric  con- 

tipaitlon,  408  » 

  of  tenesmus,  406 

 ,  relief  of  pain,  406 

 ,  Rhein's  specific  reme- 
dy, 405 

—  when  there  Is  malarial 
element.  401 

— ■  when  there  is  scorbu- 
tic element,  401 

—  with     aperient  sul- 
phates, 403 

,  ■  wWa.     bismuth  and 

opium,  404 

  with  calomel,  404 

  with  diiigs,  402 

ulceration,  description  of, 
385 

 ,  location  of,  386 

ulcerative,  378 

 and  gangrenous,  385 

— _     ,    post  -  mor- 

em,  385 

■  •,  stools,  378 

 ,  symptoms,  378 

various  forms,  384 


Eberth's  bacillus,  265 

 ■    saprophyte,  265 

Egypti.'in  ctilorosis.  645,  649 

Kl  Becho,  410 

Elephantiasis  arabiim,  547 

 ,  clinical  charactei-s  of  the 

swelWng,  585 
 ,  diminished  liability  to  fil- 

aria  in,  573 
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Jilepliantiasis,  dressing  of  opera- 
tion, 592 

 ,  explanation  of  absence  of 

filaria,  570 

  Grmcorun,  173 

 ,  inflammiition  necessary  for, 

572 

 ,  lympli  stasis  in,  571 

 ,  macroscopic  anatomy,  586 

  of  arms,  593 

  of  legs,  586 

   ,  treatment,  586 

  of  limited  skin  areas,  593 

 ■  of  scrotum,  587 

  accompanying  hydro- 
celes, 590 

   ,  diagram.  589 

   ,  importance,  590 

   ,  operatlO'n.  mortality 

from,  592 

 ,  treatment,  590 

      before  operation, 

590 

 •  of  vulva  and  mammse,  593 

 ,  opeTation,  590 

 ,  parts  affected,  585 

 ,  patihology,  569 

 •,  pedunculated  groin,  596 

 -,  permanent,  586 

 ■,  prevalence,  584 

 ,  reasons  for  regarding  as 

filarial,  570 
 ,  recurrent  eryslpelatoid  at- 

tacics,  585 
 ,  scrcrtial    tumour  anatomy, 

590 

 ,  sequence  of  events  in.  572 

 ,  weigM  of  tumours,  587 

Elep'hantoid  fever,  £84 

Encysted  sporozoites,  30 

Endemic  chylurla.  547 

  iiEematuria,  605 

   ,  astiology,  606 

   ,  cause  of  urinary  cal- 
culus, 610 

 ,  •  ■  ■  fistula,  610 

 ,  definition,  605 

 •   ,  diagnosis,  613 

 ,  •  ,  difficulties,  614 

 ,  duration,  609 

   .  examination  of  urine, 

609 

   ,  female  parasite,  cba- 

raoters,  606 

 ,  geographical  dlsitribu- 

tion,  605 

 ,  history,  605 

   ,  male  parasite,  cha- 
racters, 606 

 ,  ovum,  606 

■  ,  pathological  anatomy, 

611 

   ,      of  bladder 

mucosa,  611 


Endemic  hrematuria,  palhologi 
cal  anatomy  of  muscular 
coats  of  bladder,  612 

 ;  prevention,  616 

   ,          in  the  matter  of 

drinking  water,  616 

   ■,  prognosis,  614 

 ■   ,  rectum  Involved,  610 

 ■   ,  symptoms.  608 

 ,  treatment,  015 

 ■   ,   ,  palliative,  615 

 hsemoptysls,  631 

   ,  diagnosis,  634 

   ,  geographical  distribu- 
tion, 631 

   •,  parasite.  633 

 ■   ,  parts  affected,  633 

 •   ,  pathological  anatomy, 

633 

   ■,  prophylaxis,  634 

 ■  ,  sputum.  632 

 ,  symi^toms,  631 

   ,  treatment,  634 

Epidemic  dropsy,  331 

 •   ,  retlology,  333 

 ,  ansemia,  353 

   and  dropsical  beriberi, 

334 

•  ■   ,  case  mortality,  331 

   ,  circulation    and  re- 
spiration, 333 
 ,  definition  &nd  descrip- 
tion, 331 

   ,  diarrhoea,  and  vomit- 
ing, 332 

 ■   ,  exanthem,  332 

 •   ,  fever,  332 

 ,  liistory  and  geograph- 
ical distribution,  331 

 — — ,  identification,  333 

   •,  li\  er  spleen,  and  kid- 
neys, 333 

 ,  morbid  anatomy,  333 

   ,  nervous  symptoms,  .332 

   ,  special  symptoms,  332 

 ■,  treatment,  334 

  gangrenous  rectitis,  410 

— —  ,  Ackers  on.  410 

 •  ,  cause,  411 

     ,  geography,  410 

 ,  onset,  410 

 ,  stools,  410 

 ,  treatment.  4U 

 ■     ,           by  Spigelia 

anthelminlien.  411 
Exfla.gellatlon  of  malaria  para- 
site, 16 

—           •  ,  Mftr. shall  and 

Ross  on,  16 

F 

Freces,  microscopical  examina- 
tion for  ova.  639.  640 
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Febris  untliilnns,  ?23 
Fever,   Double   continued,  298, 
300 

 ,   •  ,  chart  of,  300 

 ,  • — -   ,  diagnosis,  301 

 ,     •,  treatment,  301 

 ,  Low,  298 

•  •,  Non-malarial  remittent,  298 

 •,   ■   ,  quiinine  in,  299 

 ,  Simple  continued,  298 

Fevers,  unclassed,  of  tlie  Trop- 
ics, 297 

Filaria  and  elepliantiasis,  548 

 ,  autlior's  four  species,  545 

  Bancrofti.  547,  553,  564,  566 

 ,  clironic  swellings  about  the 

groin  and  scrotum,  577 

  cliyhvrla,  569,  581 

 ■    and  lympli  varlx,  569, 


531 


583 


582 


constitutional  effects, 

exciting  causes  of,  583 
Ijatliology,  581 
recovery  and  relapse, 


retention  of  urine,  582 

   ,  symptoms,  581 

   ,  treatment,  583 

 ,  cutaneous  and  deeper  lym- 
phatic varices,  578 

 ,  cysts  of  adult,  578 

 ,  •  ,  Aberoromble's  case, 

578 

 ,  death  of  parents,  569 

 ,  definitive  hosit,  564 

 •■  D^marqu-iH ,  £46,  600 

 and  Filaria  Ozzardi,  599 

   ,  characters  of,  598 

 .  demonstration  of,  in  blood, 

547 

 ,           of  living,  549 

- — ,   ,  technique,  548 

 ,  description  of  embryonic 

form,  549 
 ,  disappearance  from  blood, 

569 

 di<jease  originates  in  injury 

of  lymjihatic  trunks,  567 

 .  dissection    of  lymphatics, 

567 

 ■  diurna.  545,  597 

 ,  diagnosis  from  Filaria 

nocturna,  Fi9f! 
   ,  relation  to  Filaria  loa, 

597 

 during  the  day,  553 

 .  embryos,  552,  563,  564,  566, 

571 

 •,           not    present    In  ele- 
phantiasis, 560 

 ,  fang.  552 

 ,  female,  566 

V  V 


Filaria,  gcograiiliical  dislribii- 
tlon  and  prevalence,  547 

•         (//f/as,  546,  G04 

 ,  liistory,  545 

 ,  human  definitive  host,  561 

  immitis,  142,  564 

  in  blood  from  organs,  554 

  in  blood  of  man,  545  ~ 

•         in  cliyluria,  545 

  In  lung,  553,  554 

  in  lymiohatics,  562 

  in  proboscis  of  mosciulto, 

559 

•  ■  in  siections  of  organs,  554 

  infection  of  man,  561 

 -,  intermediary  host,  564 

  loa,  626 

    and  Calabar  swellings, 

628 

   ,  characters,  626 

 ■   ,  geograpliv,  626 

 ,  habitat,  626 

   ,  intermediary  host  un- 
known, 627 

   ,  in  the  eye,  628 

   -,  long-lived,  627 

   •,  relation    to  Calabar 

swelling,  628 

    resembling  Filaria 

nocturna  and  Filaria  diurna, 
627 

 ,  tall  ot  m^ale,  626 

 ,  treatment,  629 

 ,  Low  on,  559 

 ■  lympli  scrotum,  569,  579 

 ,  symptoms,  579 

 ■   ,  treatment,  580 

  lymphangitis  and  elephan- 

toid  fever,  574 

 ,  diagnosis,  575 

   ,  symptoms,  574 

   ,  treatment,  575 

 ,  lymphatic  trunks  dis- 
tended, 569 

 ,  thickened,  578 

 ,           varlx,  567,  570 

  lympliorrhagia,  580 

  MagalhUesi.  546,  604 

   ,  characters,  604 

 ,  their  pathological  iiut 

portance,  546 
male,  566 
medinensis,  617 
metiamorp  hosts,    558,  562, 
564 

— ,  Bancroft  on,  562  {note) 
— ,  Colquhoun     on,  562 
(note) 

 ,  technique,  562  (nnle) 

microscopical  examination, 
549 

•,  morbid  anatomy  and  patho- 
logy, 566 
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Fllaria,  mosquito  Inlermetliatc 
'host,  555 

  noehinia.  17,  18,  128,  142,  312, 

341,  342,  343,  545,  548,  555,  561, 
564,  573,  833 

 •   ,  anatomy,  551 

   ,  description  of  embry- 
onic form,  549 

 ■   ,  geographical  clistribii- 

tion  and  prevalence,  547 

 ■  nomenclature,  545 

 not  generally  pathogenic, 

566 

 ,  ova,  571 

 Ozzardi,  546,  599 

 ■   ,  autlior's  observations 

on  parental  forms,  601 

 — ,  cliaracters,  599 

   ,  embryos   Idlve  Filaria 

jjerstans.  599 

■  ,  like    Filaria   iierslans  and 

Filaria  Demarquaii,  600 

■    ,  parental  form,  Daniels 

on,  600 

 ,  parental  forms,  564 

  perstans,  341,  545,  601 

and  Filaria  nociwrna. 


603 


601 


cliaracters,  602 

 ■  of  embryo,  602 

embryo  V-spot,  602 
geographical  range, 


 ;  lilie  Filaria  Ozzardi  and 

'    Filaria  Demarquaii,  600 

 •   ■,  male  and  female,  603 

 ,  parental  fonn,  603 

 ,  pathology,  603 

   ,  structnre  of,  552 

 ,  permanent  preparations, 

549 

 ,  post-mortem,  553 

 ,  prophylaxis,  597 

 ■  recondita,  623 

•  •  sanguinis  hominis,  584 

■ — ■  ,  method  of  stain- 
ing, 548 

 ,  sheath  of,  550,  564 

■  •,  table  of  comparative  dimen- 
sions, 601 

 ,  tall-spot,  550 

 ,  thoracic  duct,  567 

 ,  V-shaped  patch,  550 

 ,  V-spot,  550 

 ,  varicose  groin  glands,  669, 

575 

 ■  volvulus,  629 

Filarice  sanguinis,  545 
Filarial  abscess,  573 

 ,  cause  of,  575 

  discrimination,  560 

  diseases,  573 

   ,  enumeration  of,  573 


Kiiarial  ecdysis,  556 

   ,  artificial  method,  556 

{note) 

 elephantiasis,    author  on 

cause  of,  572,  573 

 ■  mosquito,  dissection  of,  557 

 ■  orchitis,  584 

 ■   ,  treatment,  596 

 •  synovitis,  584 

 •  periodicity,  552 

 ■   ,  Mackenzie  on,  553 

  varicose  groin  glands,  575 

 •  - —     ,  associated 

conditions,  575 

       ,  diagnosis, 

.  577 

— •    .    from 

hernia,  577 


577 

anatomy,  577 
575 


operation, 
pathological 
symptoms, 
treatment. 


577 

Filarlasis,  545 
Flagella,  8,  15,  21,  59,  64 
I'lagellated  bodies,  7,  40,  45,  66, 
71,  161 

   ,  evolution    from  the 

quartan  parasite,  15 
   ,           from  tlie  tertian 

parasite,  15 
 ,  examination  of  blood 

for,  41 

 ,  formation    from  ilie 

crescent,  13 
—           frequent  in  crescent 

infection,  41 

   ,  staining,  50 

   ,  source  of,  10 

Fly  disease  of  tropic-al  Africa, 

182 

Folded  c-orpuscles,  44 
Frambcesla  (see  Yaws) 


Gamete,  28,  64 

Gametocytes,  28,  44 

  and  sporocytcs,  develop- 
ment of,  71  (note) 

  male    hyaline  crescents. 

female  granular  crescents,  28 

Gangrenous  rectibis.  epidemic 
(see  Epidemic  gangrenous 
rectitis) 

Garrapato,  714 

Gastric  malaria  attack,  82 

General  diseases  of  undeter- 
mined nature,  303 
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Germinal  rods  of  lloss,  29 
Globi,  504 

Glossiiia  morsitans,  183 

Goundou,  722 

 ,  symptoms,  722 

Granular  sphere  (nualarla  para- 
site), effects  of  impregmitlon, 
21 

Grassl  on  Anopheles,  19,  21 
Grassl's  opinion  of  black  spore, 
30 

Gros  nez,  722 
Ground  itch,  659 
Guinea  worm,  G17 

   ,  abscess,  625 

   ,  anatomical  features  of 

female,  617 
 ^  biological  iieculiarl- 

ties  explained,  624 

  cretified,  558 

   ,  eSeots  of   cold  water 

on  parturition  of,  619,  625 
    embryo,  description 

of,  621 

   ■           In  body  oaviity  of 

Cyclops,  622 
- —   ,  Fedschenko  on  mode 

of  infection,  625 
 ,  geographical  dlsitribu- 

tlon,  617 

 ,  habits,  618 

   ,  Intermediary  host,  622, 

624 

 ,  male,  617,  624 

   ,  metamorphosis,  623 

   ,   ,  duration  of,  623 

   ,  mode  of  infection.  623 

   ,  premature  death,  624 

 ,  size,  618 

 ,  treatment,  625 

   ,  ,  Emily  on,  625 


H 

Tlwmadipsa  aylonioa,  715 
Htemamcoba,  1,  31,  32,  33 
H£emamcebid£e,  31,  56 
Hfematoxylin  and  eosln  stain, 
49 

Hcematurlc  fever,  84 
llcsmocytozoa,  1,  32,  33 
Hfemoglobin  Infarcts,  90,  166 
Hfemogloblnaemla,  101 
Htemoglobinunla,  Malarial,  91 
HBemoglobinurlc  fever,  58,  84 

   ,  calomel  In,  164 

   ,  crescent-forming  para- 
sites 91 

 diagnosis  from  'yellow 

fever, 

 ,  employment  of  quin- 
ine in,  163.  166 
V  V  2 


HiCiUioginbiuuric  fever,  liuuiun- 
lly  In  nailivo  Africans,  87 

 •  ,  kidneys,  90 

  - — ,  liable  to  recurrence, 

85 

 ,  liver,  90 

   ,  mixed    Infection  of 

parasites,  91 

 ■   ,  parasitology,  90 

 •   ■,  poikilocytoisls,  103 

 •   ,  precautions,  165 

 •   ,  recurrent  fever  chart, 

86,  87 

   ,  Sambon  on  parasite  of, 

91 

   ■,  severe  forms,  89 

 •   ,  supi)re3sion  of  urine. 

89,  165 

 ■   ,  symptoms,  88 

   ,  tannic  acid  in,  164 

   ,  transfusion  of  blood, 

165 

   ,  treatment  of,  by  Qiien- 

nec  with  chloroform,  164 

 •  ,           with  oxygen,  165 

      with  salicylate  of 

soda,  165 

 ,  urine,  84,  88,  89,  90 

HiBmogregarinaj  32,  33 
HcBmopsis  sanguisuga^  715 
Hsemosporidia,  31 
Halterldlum,  19,  29,  32,  33,  34,  35 
Heart  apoplexy,  79 

  asphyxia,  287 

  exhaustion,  282.  283 

 ,  SBitiology,  283 

 ,  definition,  283 

   ,  symptoms,  284 

 ■   ,  treatment,  284 

  stroke,  282,  284,  287 

 ,  astiology,  282,  283 

 ,  alcohol  in,  295 

— —   ,  Chevers  on  drunken- 
ness in,  283 

  — ,  clothing  in,  295 

   ,  prevention,  295 

   ,  rooms  in,  296 

Helminthiasis,  637 
Hclminthoma  elastlca,  578 
Henpurge,  725 

Hcwct.son's  observablons  on  par- 
asite In  malarial  infection, 
45 

Hill  dlarrhosa,  412 

.  •  ■  -,  setlology    and  patho- 


  ■  -,  deflnltlon,  412 

   ,  dlstlnctivo  features, 

413 

   ,  geographical  and  sea- 
sonal distribution,  412 
   ,  stools,  413 
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Hill  diarrhcB.i,  symptoms,  412 

   ,  itreatment,  415,  414 

   ,  ,  by  Cromlnc,  ?62 

Hyaline  sp'here,  21 
Hymenolepis  murina,  665,  666 
Hyperpyrexia!  fever,  280 

   ;  blood  coagulation,  281 

   ,  convalescer.ee,  281 

 ■  ,  mortality,  281 

   ,  symptoms,  280 

 .  Tliompstone  and  Ben- 
nett an,  280 

 ,  treatment,  281 

  malaria,  pernicious,  79 


I 

Indian  sickness,  410 
Infantile  biliary  cirrhosis,  474 

 ,  anatomy  and 

pathology,  475 

     ,  cause,  474 

 ■     ,  Gibbons  on  path- 
ology, 475 
 ■   ,  pathological  ana- 
tomy and  pathology,  475 

—     ,  symptoms,  474 

 ■    ■  •,  statistics,  474 

     ,  trefutment,  475 

Infective    granulomatous  dis- 
eases, 478 
Insolation,  287 

Intermittent  fever,  or  ague,  58 
Intermlttents,  76,  77,  148 
Intes'tinal  myiasis,  668 

  parasites,  639 

Injtracori3uscular  forms  of  mala- 
ria parasite,  40,  43 

■  ■  parasites,  30 

Ixodiasis,  710 


J 

Japanese  river  fever,  276 

     ,  abortion,  278 

     ,  acarus,  278 

  •,  Eetlology,  278 

   ■   ,  bro<nchitis,  277 

    •  ,  conjunctivitis,  277 

   •   ,  definition,  276 

 ■     ,  eruptions,  277 

   ■   :  eschar,  277,  278 

 •     ,  geographical  anS 

seasonal  distribution.  276 

  •         — ,  history,  276 

 ,  mortality,  278 

     ,  pathological  ana- 
tomy, 278 

  ,  symptoms,  276 

     ,  treatment,  278 

Jcnner's  stain,  49 


K 

Kakke  (see  Beriberi) 

Kala-azar,  271 

 ,  aetiology,  273 

 ,  along  the  lines  of  commu- 
nication, 271 

  and  Ankijlogtomiun  duoden- 

ale,  273 

 ,  Bentley  on,  274 

 ,  darkening  of  skin,  272 

 ,  death,  273 

 ,  definition,  271 

 ,  enlargement  of  spleen  and 

liver,  272 

 ,  epidemiology,  271 

 ,  Giles  on,  273 

 ,  post-mortem,  273,  274 

 ,  predilection  for  the  ac- 
climatised, 272 

 ,  Rogers  on,  185,  273 

 ,  Ross's  views,  274 

 ,  symptoms,  272 

 ,  tyjrical  appearance,  272 

 ,  treatment,  275 

 ,  uncertainty  of  its  true  na- 
ture, 275 

Kala-dunkli,  274 

Koch's  discovery  of  parasites  in 

monkeys,  SO 
Krabbea  grandis,  665 
Kra-kra,  717 
Kufu,  714 


L 

Larval  plague,  249 

Laveran's  classification  of  en- 
docorpuscular  parasites,  32 

Latent  malaria,  127,  161 

Leeches,  715 

  in  nostrils,  715 

Leis'hman's  stain.  50 

Leontiasls,  490.  497 

Leper  juice,  502 

Lepers,  earlv  steriMtv  of,  511 

Leproma,  480,  439,  502."  503 

 ,  Hanson  on  the  brown  co- 
lour of,  504 

 ,  microscopical  appearances. 

503 

Leprosy,  478 

 ,  fetiology,  507 

 ,  age,  507 

 ,  anresthesla,  497,  505 

 ,  annasthetio,  489 

 and  amyloid  disease,  493 

 ■  and  syjihilis.  484  ,  486 

 •  and  tuberculosis,  484,  503 

 ,  atavism,  510 

 ,  atrophy,  497 
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506 


I.eiJi-osy,  bacilUis  of,  480,  483,  485, 

496,  505,  508,  509,  515 

 ,   ,  characters  of,  500 

 ,   ,  cultures,  503 

 ,   ,  diagnosis  from  Bacillus 

smegmcB,  501 
 _   ,           from  Bacillus 

tuberculosis,  501 
 ,   ,  position  of,  in  lepro- 

mata,  504 
 ,  Benson    on    infection  by 

man,  512 

 ,  caprice  of  distribution,  482 

 ,  climate,  508 

 ,  contagion,  511 

 ,   ,  jirincipal  faots,  511 

 ,  deatli,  500 

 ,  definition,  478 

 ,  diagnosis,  505 

 ,    from  erytliema,  506 

 ,           from  lupus,  506 

  from   skin  eruptions, 

506 

    from  sypliilis,  506 

from  syrlngo  -  myelia, 

-""died  out  in  England,  479 
  doiis  not  interfere  witli  sur- 
gical operations,  518 
 ,  early  implication  of  ner- 
vous system,  486 

 ,  evolution  in  stages,  484 

 ,  facial  atropliies,  497 

 ,  fresli  tubercles,  492 

 ,  galloping,  507 

 ,  geogra.pbloal  distribution, 

480 

 ,  Gerlach  on  destruction  of 

nerve  terminals,  496 

 ,  glands,  492 

 ,  heredity,  509 

 ,   ,  Hansen  on,  511 

 ,  history,  478 

 ;  how  acquired,  509 

 ,  in  early  stages  not  a  strilc- 

ing  disease,  483 

 •  in  Isle  of  Pines,  483 

 ■  in  New  Caledonia,  483,  508, 

512 

 in  SandwicTi  Islands,  482, 

508 

  in  temperate  countries,  481 

Indian  statistics,  481 
inoculation,  508 
isolation  of  lepers,  514 
Leloir  on  sweating  in,  486 
loss  of  hair,  488 
loss  of  siglit,  498 
lymphatic  glands,  505 
macular  eruption,  487 

 ,  chai-acters  of,  487 

 ,  duration  of,  487 

  — ,  seats  of,  487 


Leprosy,  main-en-grilfe,  497 

  mixed,  489,  500 

nerve,  489,  493,  496,  497,  505, 
507 

•   ,  duration,  500 

 ,  macular  stage,  493 

neuritis,  496,  502 
nodular,  489,  493,  500,  505,  507 

 ,  duration,  500 

 ,  fever,  489 

 ,  essential  element,  439 

 ,  onset,  489 

 ,  prodromata,  490 

 ,  situation,  490 

 ,  termination,  493 

 •,  occupation,  507 

  oE  eyes,  492 

  of  face,  488 

 •  of  nerve  trunks,  493 

 of  nervous  system,  494 

  of  nose,  492 

  of  skin,  490 

  of  testes,  505 

  of  ulnar  and  other  nerves, 

494 

 ,  otlier  lesiions,  504 

 ,  ovum  infection,  510 

 ,  parasites  not  inherited,  510 

 ,  paresis,  484 

 ,  ijatholoigical  anatomy,  500 

 ,  perforating  ulcer,  500 

 ,  period  of  incubation,  435 

 ,           of  specific  deposit,  489 

 ,  pigmentation,  488 

 ,  iirevention,  513 

 ,  primary  exanthem,  487  ... 

 ,      a  macular  stage, 

484 

 ,           infection,  484 

 ,  prodromata.  485 

 ,  prodromlc  stage,  493 

 ,  ijrognosis,  506 

 ,           of  nerve  cases,  507 

 ,           of  nodular  cases,  507 

 ,  recent  introduction,  482 

 ,  rise  of  modem  knowledge 

of,  480 

 ,  sequel fo,  484 

 ,  sex,  507 

 ,  social  and  hygienic  condi- 
tions, 507 

 ,  Sticker  on  initial  lesion,  485 

 ,  stringent  measures  of  Mid- 
dle Ages,  479 

 ,  sudden      appearance  of 

bullos,  494 
— — ,  symptoms,  483 

 ,  thickening  of  nerves,  496 

— — ,  treatment,  515 

 ,           by  drugs,  515 

 ,    by  hypodermic  Injec- 

I  tlons  of  pe'rclilorlde  ot  mcr- 
I        cury,  517 
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Leprosy,  treatment  by  moouln- 
tlons  of  the  erysipelas,  519 
by  iridectomy,  518 
by  necrotomy,  518 
by    nerve  -  stretching, 


518 


518 


by  tracheotomy,  513 
by  Unna,  517 
Danlelssen  on,  517 
for  perforating  ulcer, 


of  lesions,  518 
of  leprous  neuritis,  518 

    nodules  on 

tlie  cornea,  516 

■with  chaiilmoogra  oiV, 

516 

with  Iodide  ol  potas- 
sium, 517 

  witli  thyroldln,  518 

 •  with  tuberculin,  517 

tuberculous,  489 
ulcers,  492,  498 
vaccination,  515 
white,  506 
Leucocytes,  36,  75,  99 

 ■  in  malaria,  104 

Leucodermla,  50G 
Llclien  tropicus,  670 
Linguatula  constricta,  637 
Liver,  abscess  of,  437 

adhesions,  455 
fetiology,  438 
Amatba  culi  as  cause 
of,  458,  459 

—    in  walls  of 

abscess,  456 

and  alcoholism,  442 
and  Amoeba  coli,  456 
and  Bacterium  coli  com- 
mune, 457,  459 

 ,  and  dysentery,  449,  454 

 ,  and  empyema,  453 

 ,  area  of   hepaitic  per- 
cussion dulness,  449 
ascites,  450 

author's  conclusions 
on  causes  of,  443 

 ,  causes  of  death,  454 

 ,  cliaractprs  of  pus,  456, 

464 

— ■  of  the  expector- 
ated liver  pus,  453 

chronological  relation 
to  dysentery,  450 

common  in  Europeans, 


441 


complexion,  447 
cough,  448 
course,  444 
decubitus,  448 
dcfluiliou,  437 
diagnosis,  460 


Liv-er,    abscess    of,  diagnosis, 

common  mistakes,  460 
 ,   — ,           from  basic  pneu- 
monia, 460,  461 

—  from  hectic  fever, 

461 

—  from  leucocytJlife- 
mia,  461,  462 

 ■  from  malaria,  461, 

462 

—  from  otlier  forms 
of  suppuration,  402 

—  from  .pernicious 
anffimia,  461,  462 

—  from  scurvy,  461, 

462 

—  from  iilcerative 
fever,  461 

digestive  organs 


449 


m. 


duration  of,  451 
encystment,  453 
exislanation  of 


ab- 
sence of  pyogenic  micro- 
organisms, 457 

exploring  in,  462,  472 
exposure  as  cause  of, 
442 

— ,  fever  in,  446 
— ,  friction  in,  450 
— ,  geographical  distribu- 
tion, 437 

,  hepatitis,  454 
,  in  Great  Britain,  437 
,  incidence    of  symp- 
toms, 451 

influence  of  age  and 
length  of  residence,  445 

 ,           of  malaria,  443 

 ,  local  bulging,  450 

 ,  local  oedema,  450 

 ,  morbid  anatomy,  454 

 ,  mortality,  454 

■  ■,  number,     size,  and 

situation  of  abscesses,  455 

natives  more  liable  to 
dysentery,  441 

oedema  of  feet,  450 
operations    for,  465, 


470 


444 


448 


459 


 .  apjiaratus  for,  407 

■  ,  author's,  407 

 ,  Godlee's,  465 

 ,  MacleotVs,  467 

organisms  concerned, 

pain,  447 

 in  right  shoulder, 

pathology,  458 

 ,  author's  view.  458 

 ,  Budd's  llieory, 
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er,  abscess  of,  pathology, 
Maclcod  on  objection  to  au- 
thor's view,  459 

_   ,  persistent  fever  after 

operation,  171 

,   ,  physical  signs,  445,  449 

 ,  pneumonia,  450 

 ,  post-mortem,  439 

'  ,  predisposing  condi- 
tions, 442 

 ,  progress     in  early 

operations,  472 

,   ,  pulmonary  inflamma- 

'tion  and  abscess,  455 

,   ,  pus- 'burrowing,  450 

 ,  pyogenic  organisms, 

455,  456 

 ,  question  of  return  to 

tropics,  473 

-   ,  race  and  sex,  441 

 ,  rare  in  European  wo- 
men,'441 

_   ,  Eees  on  natives  of  Ni- 
geria, 441  {note) 

-   ,  Telaition  to  dysentery, 

438,  439 

—   ,  respiration,  448 

 .  ,rheumatlc  -  like  pains 

and  swelling  of  hands  and 
feet,  447 

— ,   ,  rigors,  446 

—   ,  rupture,  452 

—  into  blood-vessel. 


Liver, "  abscess  of,  treatment  of 
sepsis,  471 

 ,   ,          when  rupturing 

into  serous  cavity,  472 

 ,  ,  types  of,  447 

   ,  variety  in  urgency  of 

'symptoms,  446 

 ,   ,  varicosity  of.  the  epi- 
gastric and  htemorrlioidal 
veins,  450 

   ,  wasting,  447 

Local  diseases  of  uncertain  na- 
ture, 717  ^  , 
L  Loeffler's  methylene  blue  stain, 
48 

Low  fever,  298 
lAicilia  macellaria,  707 

    in  nostrils,  708 

Lympb  scrotum,  569,  579 
Lymphatic  varix,  547,  569,  570 
 ,  patJhology,  567 


455 


453 


  into  bowel,  453 

  into  lung,  452 

  into  pericardium. 


453 


452 


449 
'460 


— ,          into  peritoneum, 


  into  pleura.  453 

  into  stomach,  453 

 ,  Hendu's  table  of, 

  through  skin,  453 

splenic  enlargement, 

sterile,   Oalmette  on. 


 ,  supplementary  causes, 

 ,   ,  sweating,  447  [443 

 '  .  ,  symptoms,  444 

 \   ,   ,  variety  of,  444 

 1   ,  terminations,  451 

 '   ,  trea)tment,  463 

  _           after  opexatlon, 

470 

    by  aspiration,  463 

 \           by  hepatic  phle- 

'botomy,  Hariey  on,  465 
.  .   ,           of    abscess  als- 

'cliarglng  througli  lung,  471 
 -1-  of  rigor,  463 


M 

MacOallum's  discovery  in  mala- 
ria, 19  ,  r 

Macleod's  Dr.  Neil,  method  ol 
preparing  film  of  malarial 
blood,  46 

Macrogamete,  28 

Macrophages,  93 

Madura  foot  (see  ]iIycetoma) 

Main-en-grlfle  (leprosy),  497 

Mai  d'estomac  des  negres,  045 

  de  Oaderas,  182,  185 

  du  Coit,  184 

Maladie  de  carrion,  534  (note) 

Malaria,  119 

  a   communicable  disease, 

127 

 acclimatisation,  128 

 ,  individual    differences  of 

sasoeptlbility,  1^9 

 ,  personal  differences,  liB 

 ,  precautions  of  old  residents, 

129 

 ,  racial  susceptibility,  129 

 ,  setiology,  119 

 ,  altitude,  122 

.  '  atmospheric  tempcra- 

'ture,  122 
   ,  circumstances  favoui- 

'ing  Infection,  119 

  earth  disturbance,  125 

.  '   ,  effects  of  decomposing 

'vegetable  matter,  122 
.   effects  of  floods,  123, 

124 

  .  endemic  fluctuations, 

120  ' 

 ,  epidemic  lluctuutlous, 

'l20 
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Malaria,  aatiology,  influence  of 
houses  and  lodgings,  125 

 .   .          of   latitude  and 

season,  120 
 .  .          of    local  condi- 
tions, 120 

 .   ,  — '-  of  moisture,  122 

 .   ,           of  mosquito,  122 

~T— ,  .  of  jnosQuito  wools, 

122  i       ,  ■ 

 •,   ,           of  rainfall,  123 

 >   ,    of  subsoil  mois- 
ture, 123 

 .   ,           of  trees,  125 

 .   ■           of  winds  and  at- 
mospheric conditions,  124 
- — -.^^—^ — ,  history  of  Hong  Kong, 

— ,   ,  0(thor  conditions  ne- 
cessary, 125 

 ,   .  parasite,  119 

 ,   ,  time  of  day  in  rela- 
tion to  infection,  125 

 ;  algide    attack,  pathology, 

83 

— ■     ,  treatment  of,  163 

 ,  alimentary  canal  in,  96 

 ,  amblyopia,  80,  81 

 ,   ,  diagnosis    from  the 

quinine  form,  80 

 ,  anarcotine  in,  166 

—  and  hemoglobinuria,  91 

 ,  Anopheles  as  efficient  hosts 

 ,  antlpyrin  in,  163      [of,  142 

 ,  aperients  in,  162 

•  ,  aphasia,  79 

 ,  arsenic  in,  166 

 ,  black  pigment,  100 

 ,  blood  in,  94 

 ,  blood  of  the  splenic  vein 

and  liver,  99 

 ,  cachexia.  111 

 ,           and  abortion,  112 

— I           and  trypanosoma  In- 
fection, 185 

 ■   ,  associated  with  func- 
tional lesion,  114 

 ,  ,           with  organic  le- 
sion, 114 
 ,   ,  atrnphio  cirrhosis,  117 

 ,   ,  definition,  111 

— ,  ,  oardiac  degeneration, 

118 

 ,   ,  delayed  development 

of  the  body,  113 

 ,   ,  drink  in,  168 

— — ,   ,  enlarged  spleen,  111 

 ,   ,  food  in,  168 

 ,   ■,  hcemorrha^jes,  114 

 r,  ,   .  pnsr-mortem,  116 

 ,   ■,  iiepatlo  enlargement, 

116 

 ,  ,  hepatitis,  clu'onlc,  117 


Malaria,  cachexia,  herpetic 
eruptions,  114 

 ■   ,  hypertrophic  '  cirrho- 
sis, 117 

 ,   ,  intestinal  affections. 

114 

 ,   ,  neurosis,  113 

— — .   ,  patliologlcal  anatomy, 

115 

 .   ,  pathology,  115 

 \   ,  peripheral  neuritis, 

113 

— ■  ,  pigmentation,  111 

 ,  ,  poisoning  compared 

with  opium  poisoning,  113 

 ,  ,  practical  considera- 
tions, 117 

 — ,  pulmonary  affections, 

 ,   •,  siderosis,  117 

 ,   ,  skin  afieetions,  113 

 ;   ,  symptoms.  111 

 ,   ,  toxin,  acquired  toler- 
ance, 112 

 ,   ,  treatment  of,  167 

 ,   ■,  without  fever,  111 

 ,  cajislcum  in,  167 

 ,  carbolic  acid  in,  166 

 ■,  cause  of  fever  and  period- 
icity in,  105 

 ,           of  nephritis,  118 

 ,  cerebral  embolism,  81 

 •,  choleraic  attack,  82 

 ,  circumstances  favouring 

cliaical  manifestation,  126 

 ,  infection,  119 

 ,  continued  fever,  62 

— — ,  convulsive  seizures,  79 
-— ,  crescent  body  (gee  Crescent 
bodies) 

 ,  cultivation  of  land,  168 

 ,    of  Eucalyptus  globu- 
lus, 170 

 ,  of  sunflower,  etc.,  171 

 ,           of  trees  and  plants,  170 

— — ,  definition,  1 

 ,  destruction  and  reparation 

of  blood  in  first  attacks  and 
in  relapses,  95 

 ,  diagnosis  from  cerebro- 
spinal meningitis,  151 

 ,   ■  from  chronic  quoti- 
dian fever,  151 

 ,           from  lymphangitis,  iSl 

 ,  from  Mediterranean 

fever,  151 

 ,           from  splenic  leucocy- 

thmmia,  152  ■ 

 ,           from  other  types  of 

paroxysmal  fevers,  151 

 ,    from  tuberculous  dis- 
ease, 152 

 ,  from  typhoid  fever,  152 
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Malaria,  diagnosis  Trom  ulcera- 
tive endocarditis,  152 

 .  diminished      amount  of 

blood,  95 

  — —  litemoglobin  value,  95 

disturbance  of  the  soil,  125 
dose  of  quinine,  155 
double  fever,  62 
drainage  in,  1R8 
,  Duncan's   experiments  in 
prophylaxis,  172 

-  dysenteric  attack,  82 

   ,  treatment  of,  163 

euquinine  in,  157 
extravascular,  99 
fever,  anticipating,  62 
 ,  clinical  phenomena  of, 

'58 

 ,  cold  stage,  59 

 ,  continued,  62 

 ,  double,  62 

 ,  duration  of  fit,  60 

 ,  febrogenic  agent,  105 

 ,  firs-t  attack's,  76 

 ,           Invasion,  119 

 ]  general  statements,  75 

 ,  hsemoglobin  solvent, 

105 

-   ,  hot  stage,  59 

— ,  influence  of  physiolo- 
gical rhythm  on,  107 

-   ,  Intermittent,  76 

— ,  microscopical  exam- 
inations, 75 

-  ,  mixed  infection.  62 

— ,  parasite,  variation  in 

life  span  of,  107 

 ,   ,  anticipating,  107 

 ,  ,  postponing,  107 

 ,  periodicity,  106 

 ,  pernicious  attacks,  78 

 ,  ,  algide,  79 

 ,'    ,  cerebral,  78 

 '           hyperpyrexial,  79 

 ',  postponing,  62 

•  •.  premonitory  stage.  58 

 ,  pyrogenic  agent,  106 

 ,  quotidian,  446 

 ,  relapses,  76 

-   ,  relation  of  the  pheno- 
mena of  the  fever  to  the 
stages  of  the  parasite,  62 

 .,  remittent.  62,  77,  108 

 ,  rhythmical  immunity 

'107 

 ,  subintrant,  62 

 ■,  ST?eatlng  stage.  59 

•  •,  temperature,  59.  Gl 

 ,  terms  employed  in.  02 

 .  typhoid  state  In.  77 

flagelliitcd  bodies.  161 
,  flooding  of  land,  168 
— .  free  parasite,  98 

V  V  * 


Malaria  free  pigment,  98 
-,  gastric  attack,  82 
-,  geograpliicai  range,  110 
-,  limmatoblasts  in,  105 
-,  hasmoglobinaamia,  101 

—   ,  cause  of,  102 

-,   ,  deposit  of  yellow  pig- 
ment, 102 

—           results  in  hremogloh- 

inuria,  102 

-,  liajmoglobinuria,  84 
-,  hcemolysls,  94 
-,  immunity   of   naitive  chil- 
dren, 130 

—    of  ships'  crews.  124 

-,   -,  rhythmical,  107 

-,  indications    of  salubrity, 

116 

— ,  individual    differences  of 

susceptibility,  129 
— ,  influence  of  meteorological 

conditions  on  relapse,  126 
-,  —  of  age,  127 

—    of  occupation,  127 

— ,           of  sex.  127 

— ,  inherited  experience,  130 
— ,  iron  and  arsenic  in  treat- 
ment, 155 

— ,  kidneys  in,  96 
— ,  leucocytes  in,  104- 

_,    in    benign  tertians, 

104 

— ,          in  crescent-forming 

fever,  104 

—    in  pernicious  attacks, 

104 

— ,           in  quartans,  104 

— ,   ,  mononuclear,  in,  104 

— ,  ,  polynuclear,  in,  104 

— ,  liquor  arsenicalis  in,  166 
— ,  liver  in,  96 

— ,  location  of  dwelling  houses, 
169 

— ,  lungs  in.  96 
— ,  Ivmphatic  glands  in.  99 
— ,  MacCallum's  discovery.  19 

—  malignant  infection,  69 
_  .  .  parasite,  amceiioid  con- 
ditions of.  70  „„ 

 ,  .  .   ,  brassy  bodies,  70 

— .',     .  characters  in 

common,  69 

 ,  .  •  of  fever.  72 

 ',  — —  crescent  body 

characteristic,  71 

—  .  .  — ,  forms  of.  55 

 \   ,  geographical  dis- 
tribution, 74 

 .     ,  Infections,  66 

 '     ,  nuiltiplo  infec- 
tion, 70  ,  ,  . 
  ,  pigmented  stage, 

'70 
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Mialaiia,  malignant  imrasitc,  py- 

rextal  stage,  72 
 .    ,  auotildian  liifoc 

tlon,  72 


cent  form,  73 
73 


cres- 

fever, 

,  sporu- 
lating  stage,  73 
 ,  sporulatlng  stage, 

,  suh-tertian  Infec- 
tion, 73 

,  brassy 
body,  73 

caclie- 
xia,  74 


   ,     ,  cres- 

:ent,  73 

 •   ,  ,  fever,  74 

ating  body,  73         '  ^ 
marrow  in,  96 
melanin,  3,  4,  5,  11,  12,  24,  90, 
115 

metliylene  blue  in,  166 
morbid  anatomy  and  patlio- 
logy,  94 

—   ,  raacrosooplc,  96 

—   ,  microscopic,  36, 

96,  148 

-  mosquito,  1,  21,  22.  31,  65,  71 
120,  121.  122,  123  124,  125,  128, 
168,  169,  170,  171 

-    and  midges,  points  of 

"disfjinction,  741 

-           and  sandflies,  paints 

of  distinction,  141 

-   ,  antenniB  of  male  and 

female,  139 

-   ,  diflusion,  137 

•   ,  dissection  of,  22 

,   ,  distinction  between 

male  and  female,  139 

•   ,  development,  136 

-   ,  duration  of  life,  137 

-    eggs,  132,  134 

•  .  female,  metliod  of  feed- 
ing, 137 

■   ,  food  of.  134 

 ,  geographical  range, 

132 

■   ,  habit,  137 

■   ,  hybernation,  136 

 ,  imago.  132 

■   ,  larva,  132.  135 

•   ,  malarial  theory,  17 

■  ,  migration,  137 

•          nets.  171 

■   ,  nymph,  132,  136 

 ,  prolificness,  136 

 ,  protected  houses,  171 


Malaria  inosquilo.  pupa,  152.  136 
 ■  native    experience    to  be 

consulted,  171 

  of  tropical  Africa.  71 

 ,  oligocythaamla,  94 

 ,   ,  explanation.  100 

  on  shipboard,  120 

  orchitis,  584 

 ,  paralysis,  79 

  parasite,  131,  170 

    and  associated  fevers, 

54 

   ,  anticipating,  107 

    as  a  means  of  diagno- 
sis, 45 

 and  birds,  19,  26 

 ■   ,  benign,  55 

 ■   ,  cause  of  malarial  dis- 
ease, 1 

   ,  complete  cycle  of,  in 

man  and  birds,  28 

 ,  classifioation,  54 

    crescent     tody  (see 

Crescent  bodies) 

 ■           Dionisi's  discovery  of, 

in  bats,  29 

   ,  evolution  of.  27 

    extracorporeal  cycle.  7 

   ,  pliase,  possibility 

of  another,  29 

 •,  flagellated  body,  7 

 -,  histology.  2 

 •    in  mosquito,  21 

encysted  stage. 


25 


.   „-.23 

 ,  sx)orozoite  stage. 


 ,  travelling  vermi- 

cule  stage,  21 

   ,  intracorporeal  cycle,  3 

   ,           forms  of,  40 

   ,  Kocli's    discovery  of, 

in  monkeys,  30 

 •   ,  latent  phase,  6 

—  ,  Mannaberg's  classifi- 
cation of.  54 

 •   ,  melanin,  41 

 ,  morphology,  2 

 ,  mosquito  cycle,  7 

 •   ,  postponing.  107 

   ,  quartan  (sec  Quartan) 

quotidian   (see  Quoti- 


dian) 


92 


spores,  4 

structure.  4 

table  of  characters  of. 


.  tertian  {see.  Tertian) 

-   ,  three  phases.  2 

-   ,  transference    to  the 

human  host,  26,  31 

-   ,  toxin.  61 

-   .  variation  in  life-span 

of,  107 


Index. 


747 


Malaria  parasite,  zoological  af- 
finities, 31 

 ,  patliognoraoiiic  signs  of,  148 

 ,  periodicity    in  diagnosis, 

106,  149 

 ,  ,  lessons  from  autlior's 

theory  of,  109 

 ,  pernicious  attack's,  78 

 ,     ,  diagnosis  from 

apoplexy,  153 
 ,  • — -,          from  clio- 

lera,  153 

 ^     ,    from  croup- 
ous pneumonia,  153 

 ^    ,    from  dysen- 
tery, 153 

 ^    ,           from  heat 

stroke,  153 

 ,     ,  from  puer- 
peral fever,  153 

 _     ,  microscopilcal  ex- 
amination, 153 

 ,  phagocytosis  in  spleen,  98 

 phenocol  hydrochloride  in, 

166 

 ,  physiological  depression  fa- 
vouring, 126 

 _  pia  mater  and  brain  cor- 
tex in,  96 

  pigment,  96 

    compared  with  other 

pigments,  98 

  ,  explanation,  100 

 in  cerebral  capillaries, 

81 

 .  ,  nature  and  source  of,  97 

  — — ,  yellow  or  ochre,  100, 

101,  102,  110.  115,  117 
Plasmodium,  1  (note) 
polycholia,  101 
post-mortem,  81,  95 
prevention  of,  173 
prophylactic  precautions, 
i71,  172 

  use  of  methylene  blue, 

172 

■  pyrogenlc  agent,  106 
quartan  parasite  (see  Quar- 
tan) 

,  quinine  in,  154,  155 

.,           and  arsenic   as  ijro- 

phylaclics,  172 

-,   ,  form    in    which  to 

adminls'ter,  156 

— ,  hypodermic  injec- 
tions of,"  157 

■    in  pregnancy,  156 

—  in  puerperal  state,  156 
— ,  Intravenous  injection 

of,  160 

-.   ,  milk  as  a  vehicle  for, 

157 

 ,  mode  of  action  of,  160 


Malaria.,    quinine,  precautious, 
159 

 ,  .^solubility    and  equi- 
valent value  of  salts  of,  158 
—  test,  148 
— ,  tetanus,  159 
— ,  toxic  effects,  155 
— ,  ways  of  exhibiting,  154 
— ,  when    and    in  what 
doses  to  give  in  ordinary 
cases,  154 

 ,  urticaria,  156 

racial  differences  of  suscep- 
tibility, 129 
relapses,  119 
resting  phase,  127 
rigor,  62,  106 

 ,  hasmoglobin  dissolv- 
ing substance  freed,  103 
sequelae,  118 

size  and  shape  of  blood  cor- 
puscles, 103 
spleen  in,  96 
splenic  alDscess,  110.  116 

  enlargement,  115 

  lenkEBmia,  118 

  tumour  In  district  in- 
dicative of  endemiclty,  115 

— ■   ,  liability  to  rup- 
ture, 116 
spontaneous  recovery,  168 
sudden  delirium,  79 
suppression  of,  173 
syncopal  attack,  83 
,  terras  employed,  62 

  tertian  parasite  fsec  Tertian) 

  toxin,  62,  63,  106,  115 

 ,  Celli's  experiments 

with,  106 

 ,  treatment,  154 

 ,    by  Warburg's  tinc- 
ture, 160 

 ,    of  algide  and  dysen- 
teric attacks,  163 

 ,           of  bilious  remittent, 

161 

 ,  of  grave  fevers,  162 

__          of  liiemogloblnurlc 

fever,  163 

    of  hyperpyrexia,  162 

    of     splenic  tumour, 

167 

  with  drugs,  166 

 ,   with  phenocol  hydro- 
chloride, 165 

 _  Walcheren  expedition,  124 

 vvith  sypliilitic  and  tuber- 
cular disease,  118 

Malcoeur,  645 

Malta  fever,  220 

 ,  ffitlology,  224 

   ,  agglutinating  reaction, 

228 
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Malta  lover  and  malaria,  223 

■   and  mosquito,  227 

 ■  and  typhoid.  221 

   ,  behaviour  of  tlic  tem- 
perature, 223 

 ■   ,  Birt    and    Lamti  on 

prognosis,  22S 

 ■   •,  conveyed    by  ships, 

226 

   ,  continued  type,  223 

 ,  definition,  220 

 ,  diagnosis.  227 

 ,           from  typhoid,  227 

 .  geographical  distribu- 
tion, 220 

   ,  history,  221 

   ,  immunity,  227 

    in  England,  220 

 ■,  incubation  period,  227 

 ,  Influence  of  age  and 

residence,  225 

   ,           of  season,  225 

   \           of  social  condi- 
tions, 226 

 ■   ,  Inoculation    of  man, 

225 

 ■   ,           of  other  animals, 

225 

 ,  intermittent  type,  223 

   ,  local  causes,  226 

   .  Micrococcus  melitensis, 

220,  224,  225 

   ,  not  infectious,  226 

■  •   ,  pains,  222 

   ,  pathological  anatomy 

.  and  pathology,  224 

  ■  •,  post-mortem,  228 

   ,  rheumatic-like  affec- 
tions, 222 

 ,  sequelse.  mortality, 

and  types,  224 

   ,  serum  test.  221 

   ,  spleen,  224 

   ,  symptoms,  221 

   ,  trealmeTit,  228 

■  •   ,   ,  antipyretics,  229 

 .   ,  dietetic,  229 

 ,  ,  precautions,  229 

 ,   ,  purges,  229 

■  •   .  ,  quinine,  229 

   ,   ,  salicylates.  229 

 ,   ,  sponging,  229 

 ,  undulant  type.  223 

Mannaberg's    classification  of 

malaria  parasite,  54 
Mbu  fever,  17 

Mediterranean  fever  (sec  Malta 

fever') 
Megalooytes.  64.  103 
Megarhinlna,  141 
Metschnikoff  on  the  phagocytic 

actioin  of  ljnnphocytp«,  43 
Mesngonimus  hetei'ophyeri,  664  ' 


Midges  and  malaria  mosquito, 
points  of  (listitiction,  141 

Miners'  anasniia,  645 

Mixed  leprosv,  489,  500 

Monilethrix,  703 

Monilia,  702 

Mosquito  (see  Malaria) 

 ■  and  filaria,  555 

 ■  and  Malta  fever,  227 

  and  yellow  fever.  194,  195, 

205,  207 

Mountain  fever,  534 

Mozambique  ulcer,  673 

Musca  vomitnria,  larvte  of,  668 

Mycetoma.  680 

 ,  ffitiology,  687 

 ,  arteritis  obliterans,  686 

 ,  atrophy,  SS4 

 ;  black  variety,  686,  688 

  ■  ■,  Kantliack  on  fun- 
gus, 689 

 ■,  Carter  upon,  681 

 •,  classiflcation,  685 

 ,  Cunningham  on  the  end- 
arteritis, 690 

 ,           on  the  fungus,  690 

 ,  definition,  680 

 ,  discharge  from  sinuses.  684 

 ■,  e-nlargement  of  foot.  683 

 ,  histology    and  paAliology, 

687 

 ,  history   and  geographical 

distribution.  680 

 ,  Kanthack  on,  687 

 like  actinomyces,  681,  687  • 

 ,  meianoid  variety,  685,  688 

 ;  microscopical  anatomy,  686 

 .  mode  of  entrance  of  fungus. 

691 

 ,  morbid  anatomy,  685 

 noeardia,  688 

 ,  onset.  681 

 •,  ochroid.  6S5,  688 

 ,  particles  in  discharge,  683 

 ,  pathological  significance  of 

the  fungus,  690 
 .  reasons    against  identity. 

690 

 .           In  favour  of  identity, 

689 

 ,  red  variety,  686 

 .  relation sliip  of  the  White 

to  the  black  variety,  689 

 ,  sinuses,  683 

 ,  symptoms,  681 

 ,  treatment.  691 

 ,  bv  amputation.  691 

 ,  white  Vanletv.  686.  637 

 ,  ,  cultivation.  688 

 ,   ■   ,  rav  fungus,  687 

Myiasis.  707 

 •,  intestinal.  668 

Myxopods,  28 
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N 

Nagana,  183,  184,  385 

 ,  arsenic  In,  185 

 ,  injection  of  hum-an  1)100(1 

serum,  1S6 
 ,  inoculation  with  trypano- 

somes.  186 
Nakra  (see  Naslia  fever) 
Naslia  fever,  279 

 ■,  nniology,  279 

   ,  period  prevalent,  280 

- — •   ,  Roy  and  Bose  on,  280 

   ,  symptoms,  279 

 ,  treatment,  280 

Nom'atodes,  639 
Nerve  leprosy  (see  Leprosy) 
Xodidar  leprosy  (see  Leprosy) 
Non-malarial    reaiittent  fever, 

298 

 ,  quinine  in,  299 


O 


Ochromyia  anthrnyophnr/n,  710 
Oligocytliiem  ia,  94 

 ,  explanation,  100 

UpilaQao,  645 
Opisthorchis  Bushi,  664 

 •  conjunctm.  633 

 •  sinensis,  635 

Oppllatio,  645 
Oriental  sore,  541 

   ,  mtiology,  543 

 ,  cliaracters    of  nicer, 

542 

 ,  definition.  541 

 ,  duration,  542 

 •   ,  effect  of  sanitary  im- 

))rovement,  541 

   ,  geograpliical  and  sea- 
sonal distribution,  541 

■    ,  histology,  543 

  ■  •.  inoculntion  by  Jews  of 

Bagdad,  544 

   ■,  local  nomenclature, 

541 

■    ,  micro-organism  of,  543 

   ,  onset.  542 

   .  parasite  probably  con- 
veyed by  flies,  544 

 -,  sltuatlo'i  of,  542 

   ,  symptoms,  542 

 •  ,  treatment,  544 

OrnilUodorm  mcuhata,  713 

 •   ■,  geograjjhv,  714 

■  ■   ,  habits,  714 

Oroya  fever,  534 
Ovals,  53 

Oxyuiius  vermirnUiriii.  639 


P 

I'nraijonimiis  Westermanni,  631 
P&ra.lys'is,  malarial,  79 
Parangi,  520,  521 

Parasites,  endoc-orpuscular,  of 
vertebrates,  32 

 ,   ,  Laveran's  classifica- 
tion, 32 

 of  the  circulatory  and  lym- 
phatic systems,  545,  605 

  of  the  connective  tissue,  617 

 •  of  the  liver,  635 

 •  of  tilie  lungs,  631 

Pemphigus  cohtagiosus,  677 

 ■  •  ,  a-'tiology  and  patho- 
logy, 679 

 ,  definition,  677 

 •   ,  diagnosis  from  chick- 
en-pox, 679 

 ,  from  ringworm, 

680 

   ,  geographical  distribu- 
tion, 678 

   ,  inoculation  experi- 
ments, 673 

 ,  like  impetigO'  conta- 
giosa, 678 

   ,  morbid  process,  678 

 ,  situation,  679 

 •  ,  symptoms,  678 

 ,  treaitment,  680 

  leprosus,  494 

Pencillium,  702 

I  'entastomum  constrictum,  637 

 •   ,  encysted  in  the  liver, 

637 

 ,  larval  form,  638 

Perforating  ulcer,  leprous,  500 

Periodicity  of  fover  in  liver  ab- 
scess, 149 

Periplancta  orientalis,  666 

Pernicious  attacks  (malaria),  78 

  — ,  algide  forms,  81 

   ,  cerebral  forms,  79 

   ,  pathology,  83 

Pestls,  231 

 amhulans,  249 

  siderans,  248 

Phaged:pna,  tropical  sloughing 
(see  Tropical  slouglilng  pha- 
gedama) 

Phagocytes,  3,  98 

Phagocytosis,  42 

Pledra,  702 

 ,  distribution.  702 

 ,  symptoms,  702 

 ,  treatment,  703 

Pu;mented  body,  40 

Pigmented  body  (malaria),  40 

 leucocytes  (niala'rla),  42 

 ]e\icocy'to  (malaria),  source 

of        piguu'iit,  98 
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Pigmenited  lymphocytes  (mala- 
ria), 43 
Pinta,  698 

 caused  by  various  lungi,  702 

 ,  clefliiltioii,  698 

 ,  diagnosis,  702 

 ,  epiphyte's,  701 

 ,  geographical  distribution, 

698 

 ,  mycelium,  700 

 ,  pathology,  700 

 ,  spores,  700 

 ,  symptoms,  699 

 ,  treatment,  702 

 ,  types  of  disease,  700 

Virosoma  higemmum,  30,  32,  35.  91 
Piroplasma,  32,  33 

 bigew.inum,  30,  131,  174,  710 

Plague,  231 

 ,  abortion,  248 

 ,  ffitiology,  233 

 ,  age,  sex,  and  occupation, 

243 

■  ■  among  rats,  etc.,  241 

  and  fleias,  243 

 ■  and  open  wounds,  240 

  and  pneumonia,  248 

 ,  atmospheric  temperatures. 

•  244 

 bacillus,  culture  charac- 
ters, 235 

■  ,           pestis,  231 

 ,  ,  physical  chia.ract6rs,234 

 ,  bacterium,  231,  234 

 •,  buboes,  234,  236,  241,  246,  247, 

249,  250 

 •  carried  by  flies,  241 

 ,  Clemaw  on  the  marmot,  242 

 •  communicated  to  lower  ani- 
mals, 240 

■  ■  conditions  favauvin;-'  natur- 
ally acquired,  233 

 ,  oonnectlon    between  rat 

plague  and  human  plague, 
255 

 ,  convalescence,  247,  248 

 ,  conveyed  to  man  in  food 

and  drink,  240 

 ,  death,  248 

— — ,  decomposdtion,  250 

 ,  definition,  251 

 ,  destruction  of  vermin,  254 

 ,  development  of  buboes,  246, 

247 

■  •,  diagnosis,  252 

 •,  diiSusion  by  railways,  255 

 ,  elevation,  244 

 ,  experiment  on  contagion, 

239 

• — experimental,  235 
•  ,  extenislon   of  plague  epi- 
demics, 244 
  face,  245 


Plague,  feeding  animals  on  cul- 
tures, 238 

 •,  fleas  of  the  dead  rait,  242 

 ,  filth  and  overcrov.'ding,  239 

 ,  follows  trade  routes,  244 

 ,  general  sanit-ation,  255 

 ,  geographical  distribution, 

231 

 ,  geologicial   constitution  of 

.soil,  244 

 ,  hsemoTrhages.  247 

 ,  Hafflclne's  inoculations,  259 

 ,  immunlsaition  of  horses,  262 

 ,           of  rabbits,  261 

 ,  importance  of  examining 

destroyed  rats.  255  ' 

  in  Africa,  232,  233 

  in  America,  233 

 in  Australia,  233 

 in  China,  232.  233 

  in  Egypt,  232 

 in  England,  232 

  in  Glasgow,  232 

  in  India,  232 

 in  Russia,  252 

incubation  period,  244 
infection,  240 
inoculability  of  man,  235 

  of  other  animals,  236 

inoculatio.i  of   rats  with 
Danysz  baclUns,  258 
insect  bites,  241 
inspection  of  dead,  256 
intensification  and  attenua- 
tion of  virus,  237 
IclUing  of  bacilli,  254 
leather  gloves.  259 
LUiStig's  injectionis,  260 
lymphartdcs,  251 
mortality,  249 
of  Justinian,  232 
patliologlcal  anatomy  and 
patliology,  250 
post-mortem,  250 

 ,  brain,  251 

 ,  heart  and  large  veins, 

251 

— ■,  Icidneys,  251 
— ,  liver,  251  * 
— ,  muscular  contrac- 
tions, ?50 

 ,  of  rninea-pig,  237 

 ,  spleen,  251 

Pringle  on  rats  anticipat- 
ing, 242 
prodromal  stage,  245 
liropliylaxis,  253 

 ,  person  fvl,  258 

pya?mia,  247 
quarantine,  253 

 ,  from      an  Infected 

Ijlace,  254 

,           for  convalescents,  253 
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Plague,  relapses,  249 
 ,  rigor,  250 

  Rocher  on  other  animals, 

242 

 ,  serum  therapy.  2G1 

 ,  Simpson's    inoculation  of 

monkeys,  242 

  stace  of  adenitis,  246 

 ',  ■ — -  of  fever,  245 

 ,          of  invasion,  245 

  symptoms,  244 

 ^  susceptibility  of  farmyard 

animals,  239 

 ,  temperature,  245 

 ,  treatment,  260 

 ,           of  dead,  255 

 .  typhoid  stupor,  246 

 ,  vomiting,  246 

 ,  wounds,  240 

Plasmodiirm,  1  (note) 
Pneumonic  plague,  249 
Polycholia,  101 
Ponos,  476 

 ■,  complications,  476 

 ,  duration,  477 

 ,  fever,  476 

  like  infantile  biliary  cir- 
rhosis, 476 
 ,  onset,  476 

 ,  pathological  anatomy  and 

pathology,  477 

 ,  post-mortein,  477 

 •,  symptoms,  476 

 ,  treatment,  477 

roroceplialus  constrictua,  637 
Prickly  heat,  670,  671 
Primitive  bodies  of  Plehn,  7 
Proteosoma,  26,  29,  32,  33,  34,  35, 

128,  146 
Proteus,  394 
Protozoa,  12  (nofel,  384 

  In  liver  pus,  457 

Psilosis  (see  Sprue) 
Pulex  irrkans,  704  j 

 •  penetrans,  70j 

Piirru,  520 

Pyir.mlc  abscess,  458 


Q 

Quartan  ague,  55.  62,  65 

  cliavfc,  66 

  Infection,  39,  63 

—  parasite,  55,  76 

 absence  of,  In  Calcutta, 

    common  In  Antigua,  65 

      In  Madras,  65 

  In  SleiTa  Leone, 

65 

 compared  with  tertian, 

64 


Qunrban  parasite,  cycle  of,  63 

   ,  daisy  form,  65 

 ,  degeneration  of,  64 

.  ■    spheres,  64 

  .         sporocytc,  65 

Qiiartama  duplex,  57 

  triplex,  57 

Quinine  amblyopia,  80 
 .   ,  diagnosis  from  mala- 
rial, 80 

 ,  bearing  of,  on  microscop- 
ical diagnosis,  46 
Quotidian  ague,  57,  62,  73 

 ■  infection,  72 

  parasite,  73 

  - —  pigmented,  55 

  - — •  unpigmented,  55 

  periodicity,  value  of,  149 

 ■  sporulating  parasite,  73 


P. 

Recurrent  chart  ol  hsemoglobin- 

uric  fever,  86, '87 
Remittent  fevor,  Non-malarial, 

293  299 
Remittents,  76,  77,  148 
Residual  bodies,  28 
Rhabdonema  intc/Jtinale ,  416,  660, 
661 

—   ,  filariform  larva,  662 

 ■  geographical  distribu- 
tion, 661 

   ,  rhabditic  forms,  662 

— —   ,  prophylaxis,  663 

   ,  treatment,  663 

Rliipicephalus  sanguineus,  710 
Ringer,  on  excretion  of  urea  in 

malarial  fever,  60 
Romanowsky's  staining  method, 
49 

Rosette  body,  40 
Ross,  discoveries  in  malaria,  18, 
30 

  .  conflrraat.ion 

'and  extension  of,  19 

  on  exflagellaLiou,  16 

Rouleaux,  zone  of,  19 


S 


Sand  fleas,  703 

Sandflies  and  malaria  mosquito. 

points  of  disllnctlon,  141 
Screvfworm,  707 

 ,  characters.  70S 

- — ,  eggs,  707 

 ,  habits,  707 

 ,  troatmeut,  709 

Sch'iiitosomum    hwmatohiutn,  bUj. 
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SQhiifner's  dots.  68 
Septicsomic  plague,  248 
Serpiginous   ulceration   of  tlie 

genitals,  536 
Shima  Muslil  {ma  Japanese  river 

fever) 
Ship  beriberi,  315 
Ship  malaria,  120 
Slmulidce,  141 
Simple  oontluued  fev->r,  298 
Sirlasis,  285 

 ,  letiology,  286 

•  ,  cause  of  death.  289 

 ,  convalescence,  289,  292 

 ,  definition,  285 

 ,  diagnosis,  290 

 ,  ■  from    cerebro  -  spinal 

fever,  291 

 ,           from  malaria,  290 

■  ,  from  pontine  litcmor- 

rhage,  290 
 ,  geographical  distribution, 

285 

•  ,  high  fever,  289 

 ,  hyperpyrexia,  288,  291 

 ,  morbid  anatomy,  290 

 ,  mortality,  289 

 ,  nomenclature,  285 

 ,  pathology,  290 

 ,  post-mortem,  290 

■  ,  prodroinata,  287 

 ,  Sambon  on,  285,  287 

 ,  symptoms,  287 

•  ,  theories  of  solar  heat,  286 

 ,  treatment,  291 

 ,  Wood  on  symptoms,  288 

Skiin  diseases  caused  by  animals, 
703 

  by  bacteria,  673 

 by  vegetable  para- 
sites, 680 

  — — ,  non-specific,  670 

Sleeping  sickness  of  the  Congo, 
335 

 ,  Eetiology,  341 

   ■  and  beriberi,  342 

    and   Filaria  jJC'sioiis, 

341,  342,  343 

 ,  bacterium.  342 

 .  convulsions,  339 

 ,  death,  339 

— —   ,  delinition,  335 

■  ■   ,  diagnosis,  342 

 ,  duration,  340 

 .  enlargement    of  the 

lymphatics.  3?9 

 ,  geographical  distribu- 
tion, 335 

 ■  ,  in  'England,  341 

 ,  Increasing  somnolence, 

338 

— -   ,  intensely-    Itchy  pa- 

pulo  voslculiir  eruption,  339 


Sleeping  sickness  of  the  Congo, 
Mailt  on  pathology,  336 

 ■  ,  not,   confined   to  the 

negro,  336 

 •   ,  onset,  336 

 ,  pathological  anatomy, 

340 

 ■   ,  'Symptoms,  336 

 .  transverse  section  of 

vessel  in  brain,  540 

•  ■  ,  treatmiBnt,  342 

  •  ,  wasting,  539 

Spent  pigments,  53 

Spheres  (malaria  parasite),  39,  44 

 ,  granular.  28 

— — ,  hyaline,  28 

Spleen  in  malarial  fever,  60 

Sporocytes  (malaria  parasitel,  28 

  and  gametocytes,  develop- 
ment of,  71  [note) 

Sporozoa,  1^  31 

Sporozoites   (malaria  parasite) 

25,  26,  27 

 ,  encysted,  30 

Sijotted  fever,  174 

 ,  setiology,  175 

 •   ,  area  of,  174 

   ,  case  mortality,  174 

 ■   ,  parasite,  175 

   ,  post-mortem.  175 

 ,  symptoms,  174 

Sprue,  415 

 ,  Eetlology,  416 

 •  and  Anifeha  coli,  410 

 ■  and  Rhabdonema  intestinale, 

416 

 ,  author's  view  of  pathology, 

424 

 ,  clotihing  and  general  man- 
agement, 429 

 ,  death,  420 

 ,  definition,  415 

 ,  diagnosis,  424 

 ,           from  syphilis,  424 

 ,  dian-hooa,  419 

 ,   ,  acute,  419 

 ,   chronic,  419 

 ,  drugs,  430 

 ,  ,  Begg     on  santonin, 

430 

 ,   ,  carbonate  of  lime,  450 

■  ,           for  ijainful  mouth,  450 

 ,  dyspepsia,  418 

 ,  gastric  cases,  421 

 ,  geograpliical  distribution, 

415 

 ,  history,  course,  and  ter- 
mination, 419 

 ,  hyijeractivity  of  digestive 

glands,  424 

 ,  incomplete,  421 

 ,  intesitinal  cases,  421 

— — ,  latency,  416 
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Sprue,  lesions  ol  tlie  alimentary 
tract,  422 
mesenteric  glands,  423 
morbid  anatomy,  422 
moutli  lesions,  417,  419 
nomenclature.  415 
patliology,  423 
pnst-mortem,  422 
Iirogiiosis.  424 
secondary  to  acute  entero- 
colitis, 421 

 to  dysentery,  420 

sections  of  bowel,  423 
S'tools,  419.  424 
symptoms,  417 

•  •  of  a  typical  case,  417 

 ,  tliree  principal,  417 

 ,  variability,  417 

tendency  to  relapse,  415 
termination,  415,  419 
tongue,  418,  419 
treatment,  425 

  by  millc  cure,  425 

 by  nntrieiit  enemata 

or  suppositories,  428 

 •  bv  Salisbury  cure,  428 

 ,  diiration  of,  426 

 ,  early    and  tliorougli, 

15 

 ■,  in  bed,  425 

 •  of  inadequate  assimi- 
lation, 427 

- —  of    persisting  symp- 
toms, 427 

—  of  threatened  relapses, 
'426 

— ,  other  forms  of  giving 
miillc,  427 

 ^          v/itli  meat  and  warm 

water,  428 

 ,   •  witli  ■  meat  juice  and 

underdone  meat,  428 

 ,  types,  419  . 

— ^,  vomiting,  419 

 ,  when  to  send  the  patient 

to  Europe,  429 

 ,  without  diarrhoea,  421 

.Stained  tertian  rosettes,  52 
Staining  of  malarial  blood.  46 

 ■  tlie  flagellated  body,  50 

Ktalns  for  blood  films,  48 
Staphylococcus,  459 
- —  alhm,  384 

  niirem,  384 

Stegomyia,  123.  142 

  and  Anopheles,   points  of 

distinction,  146 

 ■,  characters  and  species  of, 

144 

  distinguished    from  Ano- 
pheles and  (Jul ex.  146 
  fasnnta,  142,  187,  194,  195,  208 


Sledomi/ia  fdsciala,  specifio  cha- 
racters, 145 

 ,  larvas,  147 

Sterile  bodies,  44 
Strongyloides  inteatiiiaUs,  660 
Stronyytus  suhtitis,  663 

 ■  .  eggs,  653 

Sub-tertian  jjarasite,  55,  56,  73 

  fever,  73 

 infection,  73 

Sun-strolie,  235,  287 
Sun-traumatism,  283,  292 

 ■   ;  morbid  anatomy,  294 

 ,  patliogenesis,  294 

   ,  sequeiie,  293 

 ,  sudden  deatli,  293 

   ,  treatment,  294 

   ,  types  of  cases,  295 

Surra  of  India,  182,  183,  185 

   ,  arsenic  in,  185 

Syncopal  malaria  atitaolc,  83 
Syncope  caused  by  heat,  284 
Syrlngo-myelia,  506 


Tmnia  Africana,  Oes,  667 

 •  ecliinococciLS,  665 

  Madagaanariensis,  665,  666 

 ,  intermediate  host  the 

cockroacli,  666 

  nana,  665 

 •   ,  ci'sticercus,  666 

 ■  ,  geographical  distribu- 
tion, 666 

 ■   ,  Grass!  on  intermediate 

host,  666 

 •  ,  ova,  666 

  saginata,  665 

 •  solium,  665 

Tampan,  714 

Temperature  of  malarial  fever, 

59,  61 
Tertian  ague,  62 

 ■   ,  value  of  periodicity  in 

diagnosis.  149 

 fever,  55 

  infection,  39 

 ■  parasite,  55,  76 

   ,  hypertropiiy  of  cor- 
puscles, 68 

  •         pigment,  67 

  ■  •  rosette.  68 

  segmentation,  68 

    spores,  68 

    spoToc.vte,  68 

Te.rtiana  duplex,  57 

Texas  cattle  fever.  30,  35,  174.  710 

Tliayer's  observations  on  para- 
site In  malarial  Infection,  45 

Thermic  fever,  287 

Tick  fever,  714 
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Ticks,  711 

 ,  llle-liistory,  711 

Tinea  imbrlcata,  695 

■  ■   ,  cause  a  lei^idophyton, 

695,  697 

 ,  — —  a  trichophyton, 

695,  697 

 ■  ,  definition,  695 

 ■    diagnosis,  697 

 •   ,  fungus,  697 

   ,  geograpliioal  dlslribu- 

tlon,  695 

■ — •   ,  prophylaxis,  698 

■ — ■   ,  symptoms,  695 

- — ■   ,  treatment,  697 

Toxin  ot  malaria  parasite,  61 
Travelling  vemiicula,  21 
Trematodes,  663 

Trichocephalus  dispar,   312,  320, 
639,  642 

   ,  ova,  640 

 trichhnus,  642,  637 

Trlchomycose  nodulalre,  703 
Trichomycosis  nodosa,  703  ^ 
Trlchorexls  nodosa,  703 
Tropical  abscess.  458 

■  •  dlarrhosa,  415 

  liver,  432 

    and  hepatitis,  433 

 associated  with  dysen- 
tery, 436 

 •   ,  Carlsbad  treatmejit, 

434 

■  ,  causes,  432 

   ,  chronic,  434 

 ,  diet,  435 

,   ,  first  stage,  433 

 • — -  in  Europeans,  432 

 ,  second  stage,  435 

   ,  stools,  433 

 ,  symptoms,  433 

   ,  treatment,  434 

 sloughing  phagedaena,  673  . 

 ■  ,  aetiology,  673 

 •  ,  definition,  675 

     ,  geographical  dis- 
tribution, 673 

  ,  symptoms,  674 

 ,  treatment,  675 

Trypanosoma  Bntcei,  131,  182 

  equiperdum,  184 

  ISmnsi,  182 

  lioviinis,  185,  186 

 ■  Leivisi.  182 

 Rougeti,  184 

  Theileri,  184 

Trvpanosomiasis,  177 

 •  and  malarial  cachexia,  185 

 ,  author's  case,  179 

— ,  TTorde's  case,  178 

 ,  history,  177 

 ,  parasite,  181 

 ,  treatment,  185 


Tunnel  disease,  645 
TuntLin,  645 
Twin  crescents,  12 
Typho-malarial  fever,  152,-  267 

   ,  diagnosis,  269 

 ,  dormant  malaria.  263 

   ,  meaning  of  tlie  term, 

267 

 ■  ,  mlcrosco]je  in,  269 

   ,  not  specific,  267 

   ,  prognosis  and  manage- 
ment, 270 

 •   •,  quinine  in,  269;  270 

 ,  serum  test  in,  269,  270 

 ,  symptoms,  268 

 ,.  types  of  oases,  268 

Typhoid  fever  in  the  tropics, 
263 

     ,  setiology,  253 

— ' —    ,  and  malaria, 

263 

—  ,  antityphoid 

Inoculation,  265 

     ,  artificial  im- 
munisation, 266 

 •   •     ,  geographical 

distribution,  265 

 ,  high  rate  of 

mortality  among  Europeans, 
265 

 ■           —  ,  immunity  by 

habituation.  263 
— —    - — •   ,  native  im- 

mnnity,  264 
 ■  remittent  fever,  78 


TI 

Ulcerating  granuloma  of  the  pu- 
denda, 536 

     ,  advance  of,  536 

 •  ,  setiology,  559 

 ■  ,  age  and  sex,  536 

  ,  diagnosis,  539 

     ,           from  malig- 
nant ulcers,  539 

     ,           from  sypM- 

llti'C  ulcers,  539 
     ,  geographical  dis- 
tribution, 536 

   ,  histology,  538 

 In  male  and  fe- 
male, 537,  538 

     ,  onset,  556 

 ,  symptoms,  536 

—     ,  treatment,  539 

 ■  ,  by  Convers, 

540 

^Tncinaria  duodenaUs,  639,  645 
clnclassed  fevers  of  the  tropics, 
297 

Urethral  fever,  151 
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Urelluipl  fever,  diagnosis  from 
chfonic  quotidian,  151 

. — .   -.  • — -  from  lymphangi- 
tis-, 151 

   ,    from  Mediterra- 
nean fever,  151 

 .,          froiii  tuberculous 

disease,  152 


V 

Vacuoles  (malaria  parasite),  41, 
43 

Varicose  groin  glands,  569 

Veneno-salivary  gland,  25 

Ver  du  Cayor,  710 

  •  •   ,  larva,  710 

  macaque,  709 

 ,  eggs,  710 

 ,  larva,  7C9 

Verruga  peruana,  533 

   ,  eruption,  533 

 ,  geograpliical  distribu- 
tion, 533,  534 

  . — -  in  domestic  audmals, 

534 

   ,  Initial  fever,  533 

    like  malaria,  533 

  like  yaws,  533 

   ,  spontaneous  basmor- 

rhage,  534 

   ,  treatment,  535 

   ,  tumours    on  mucous 

surfaces,  534 
Vitiligo,  506 


W 

Washerman's  itch,  692 
Water  itch,  659 

 pox,  659 

 '  sores,  659 

Wood-lice,  711 

 ,  life-history,  711 


Y 

Yaw,  II  le,  522 

 ,  characteristics  of  typical, 

522 

 ■,  evolution  of  large,  524 

 ,  involution  of.  524 

 ,  maximum  development,  325 

 ,  Nlcliolls  on,  f22 

 ,  not  sensitive,  524 

Yaws,  520 

 ,  letloiogy,  529 

 ,  age,  sex,  occupaition,  race, 

529 

 and  lupus  vulgaris,  528 


Yaws,  concurrent  syphilis,  527 

 ,  contagion  and  heredity,  529 

 ,  contrast  with  syphilis,  530 

 ,  Daniels  ou,  520,  521,  527 

 ,  definition,  520 

 •,  diagnosis,  530 

 ,  dis'tribution,  526 

 ,  duration   and  recurrence, 

526 

 ,  eruption,  522,  523 

 ,  first  lesion,  521  {note) 

 ,  foot^  525 

— -,  general  health,  527 

 •,  geogi'aphioal  distribution, 

520 

 -,  incubation  stage,  521 

 ,  initial  fever,  521 

 •,  local  treatment,  532 

 ,  morbid  anatomy  and  patho- 
logy, 529 

 ,  mortality,  528 

- — •,  Nicholls  on,  521,  525.  528 
 ,  nomenclature  of  West  In- 
dians, 526 

 -,  onychia,  525 

 ,  persistent,  527 

 ,  primary  sore,  528 

 -,  prophylaxis,  531 

 -,  relationship    to  syphilis, 

527,  530 

 •,  sequelEe,  527 

 •,  stage  of  furfuraceous  des- 
quamation, 522 

 ,  symptoms,  521 

 ,  treatment,  531 

 ,           with  drugs,  532 

 •,  tumours  on  the  skin,  530 

 •,  ulceration,  525 

Yellow  fever,  a  place  disease,  189 

 ,  a  ship  disease,  189 

   ,  setiological  parallelism 

between  malaria  and,  196 

   ,  bile  pigments,  199 

   ,  black  vomit,  199,  200 

 ■  ,  cases  in  Franc©  and 

England,  187 

 •   ,  causes  of  endemiclty, 

191 

    conveyed  by  Stegomyia 

fasciata,  194 

 •   ,  dampness  favours,  188 

 ■   ,  death,  200 

 ,  definition,  187 

 ■   ,  destruction  of  mosqui- 
toes in  houses  207 

 ■   ,  diagnosis,  202 

 ,           from  bilious 

hffimogloblnuric  fever,  203 

 •   ,           from  bilious  re- 
mittent, 203 

 •   ,  duration  of  infective 

period,  192 
I     ,  eruptions,  198 
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Yellow  fever  follows  the  line  of 

comiiiunlcatlon,  189 
 ,  frost  stops  eijidemic, 

188  11, 

   ,  geographical  distribu- 
tion, 187 

•  germ,  192 

 ,  Bacillus  icteroiiles 

of  Sanarelll,  192 

     ,  Cryptococcus  zan- 

thngenicus  of  Freire,  192 

 ■   ,  mosquito  the  in- 
termediary and  diffusing 
agent,  194 

■    ■   ,  nature  indicated 

by  epidemiology,  193 

   ■           not  a  bacterium, 

192,  194 

 '  not  transferable 

by  recently  infected  mos- 
quitoes, 195 

  occurs     in  the 

blood,  193 

   ,  protozoal  nature, 

196 

     ,  Tetrai/enus  febris 

flava  of  Finlay,  192 
    germs  portable  in  fom- 

Ites  and  merciiandlse,  189 

 ,  iiasmorrhage,  199 

   ,  icterus  of  the  sclerte, 

198 

   ,  immunity  acquired  by 

prolonged  residence  or  pre- 
vious attack,  190 

 ,  incubation  period,  151 

 ■   ■.   •  preceding 

epidemic  exten'sion,  192 
   ,  influence     of  atmo- 
spheric temperature.  138 

■  ■   .  Initial  fever,  196,  200 

   ,  man-of  war  disinfec- 
tion, 206 

pathological  anatomy, 


201 


202 


   .  brain,  201 

 •  ,  Intestines, 

   ,  kidneys,  202 

 ,  liver,  202 

■  ,  skin,  201 

 ,  sfomaeli,  202 

period  of  calm,  196,  200 
■  ■  reaction,  196 


Yellow  fever,  post-mortem,  199. 
203 

— -   ,  prevention      of  its 

spread  to  Asia,  207 

 .  prognosis  and  mortal- 
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F.I.C.  With  numerous  Engravings.  JS'cw  and  Rtviscd  Eaition. 
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Robertson,  M.A.,  M.B.,  Muirhead  Demonstrator  of  Physiology, 
University  of  Glasgow.    With  219  Engravings.    7s.  6d. 
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(Fellow  of  the  Institute  of  Actuaries,  London,  and  of  the  Facult} 
of  Actuaries,  Scotland).    Fourth  Edition.     7s.  6d. 

Incompatibility  and   Some  of  its 

Lessons.  By  Waiter  G.  Smitll,  M.D.,  Ex-President  Royal 
CoUeEe  of  Physicians,  Ireland;  Physician  to  his  Excellency  the 
Lord-Lieutenant;  King's  Professor  of  Materia  Medica  and 
Pharmacy,  School  of  Physic,  T.C.D.  Is. 

The  Tale  of  a  Field  Hospital. 

Sir  Frederick  Treves,  Bart.,  K  C.V.O.  C.B  F.R.C.S.  With 

14  Illustrations.    Cheap  Edition,    .fs.  Off. ;  Icalhci ,  0». 


Manuals  for  Students  of  Medicine  (coutif.ned). 

Cookery  for  Common  Ailments.  By 

Browir  ?ln.?lW,.*'°"^^°  °^  Physicians,  and  Phyllis 

°verflowl.gwl,h  helpful  detail  and  invaluable  advice. 

Handbook    of    Nursing   for  the  Home  and  for  the 

SfHni;;t,f  ?  ^1*^®^?^.  J-  Wood,  Lady  Superintendent  of 
il./^A^  v"'^;''''^*^^'''''^^"'  Great  Ormond  Street.  Twenty- 
first  rhonsand.    Is.  Gd.  ;  cloth,  2s. 

^^^a^A^S^ngritir^Z^^^^  ^  '■^■""^  -Sht  to  have,  as  well  as  every  nurse 

The  Practical  Nursing  of  Infants 

t'^^r,^^^^^*'^^"  "^o^e  Madden,  M.B.,  B.S.  Melb., 

F.K.C.S.    288  pp.,  crown  8vo.    3s.  (id. 

Advice  to  Women  on  the  Care  of 

their  Health,  Before,  During,  and  After 
Confinement.    By  Florence  stacpooie,  Dipiomde  of 

EdithTlts  Society,  etc.  etc.     New  and  Enlarged 

Our  Sick  and  How  to  Take  Care  of 

Them  ;    or,  Plain  Teaching  on  Sick  Nursing  at  Home.  By 

Florence  Stacpooie.  Fourth  Edition.  Paper  covers  Is.  •  or 
cloth.  Is.  6d.  '  ' 

.Mio'^^.fi'  ™"^"f^"'^  ■^''^  be  valuable  to  anyone 

caUed  upon  to  perform  the  responsible  and  arduous  duty  of  nursing  the  sic)i."- British 
ifieatcat  jourttal^ 

An  Address  in  School  Hygiene.  By 

Clement  Dukes,  M.D.  is. 
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